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The present invention provides a controlled re- 





00 
00 

o 
o 

CD 



0L 
LU 



lease composition showing release of an active ingredi- 
ent (proton pump inhibitor) controlled in two or more 
steps at different release rates, which contains 

1) a release-controlled part A capable of controlling 
release of the active ingredient to occur at a prede- 
termined rate, 

2) a release-controlled part B capable of controlling 
release of the active ingredient to occur at a prede- 
termined rate lower than the release rate of the re- 
lease-controlled part A, and where necessary, 3) a 
release-controlled pari C capable or controlling re- 
lease of the active ingredient to occur at a prede- 
termined rate faster than the release rate of the re- 
lease-controlled part B, wherein the release of the 
active ingredient from the release-controlled part B 
precedes the release of the active ingredient from 
the release-controlled part A (when release-control- 
led part C is contained, the release of the active in- 
gredient from the release-controlled part C pre- 
cedes the release of the active ingredient from the 
release-controlled part B). 



FIG. 3 
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Description 
Technical Field 

5 [0001] The present invention relates to a controlled release composition showing a multistep release profile with 
different release rales, which is afforded by combining release-controlled parts in multi-layers, where the release of an 
active ingredient is controlled. 

Background Art 

10 

[0002] An oral preparation is a dosage form most frequently used among pharmaceutical products. Many oral prep- 
arations capable of maintaining drug efficacy with the administration of once or twice a day have been developed in 
recent years to improve QOL. While synthesis of compounds showing kinetics of sustained drug efficacy with the 
administration of once or twice a day has been tried in the synthetic stage of the compound itself, the kinetics are quite 

15 often modified by designing a long acting preparation with ingenuity in formulation. 

[0003] As the dissolution property of a long acting preparation, which is suitable for prolonged blood concentration 
of a drug, zero-order release has been reported. This is based on an idea that, when absorbability of a drug from the 
gastrointestinal tract does not show changes depending on the absorption sites, prolonged drug concentration in plas- 
ma can be achieved by releasing the drug at a constant rate over the whole area in the gastrointestinal tract (small 

20 intestine, large intestine) after taking a preparation. However, the inside of the gastrointestinal tract is not the same, 
and pH, amount of digestive juice, mechanical force on the preparation, effective surface area and the like vary de- 
pending on the sites. Thus, a preparation that shows zero-order dissolution in an in vitro dissolution test does not 
necessarily show similar dissolution property and absorbability in the gastrointestinal tract. Depending on the kind of 
the drug to be an active ingredient, the blood concentration cannot be maintained within an effective therapeutic range 

25 for a long period of time. Therefore, a development design of a long acting preparation, which is based on a different 
release-control strategy suitable for drug property and environment in the gastrointestinal tract, has been desired (e. 
g., WO 99/51209, JP-B-6-11699, J P-A-9- 143073, Eur. J. Pharm. Sci., 1: 195-201 (1994)). 

[0004] Controlled release preparations containing, as an active ingredient, a compound having a proton pump in- 
hibitory activity such as omeprazole and the like are generally described in some literatures (US 2002-0051 814, JP-A- 
30 2002-532425). However, there is no report yet on the release-control strategy that should be employed to achieve 
desired sustained drug efficacy. 

[0005] It is an object of the present invention to provide a long acting preparation, wherein the release of the active 
ingredient (e.g., proton pump inhibitor) is controlled in multisteps, and the active ingredient is released in the gastroin- 
testinal tract over a long period of time. 

35 

DiscSosure of the Invention 

[0006] The present inventors considered that a desired blood concentration could not be maintained in the large 
intestine where the" amount of digestive juice decreases, because dissolution of a drug (proton pump inhibitor) from a 

40 preparation is markedly lower than predicted in vitro. To prevent decrease in the drug dissolution property and absorb- 
ability in the large intestine, they tried to develop a preparation showing a dissolution pattern where the drug dissolution 
property in the last half, which corresponds to the dissolution from the lower small intestine to near the large intestine, 
is promoted (higher release rate). As a result, by coating a core showing immediate release or sustained release with 
relatively fast drug dissolution with a composition containing a drug and a sustained-release base material at a ratio 

45 different than that of the core, they have succeeded in realizing a sustained release in the first half due to the drug 
dissolution from the coated layer and immediate release or sustained release with an increased release rate in the last 
half due to the drug dissolution from the core. Furthermore, by coating the controlled release composition with a drug 
containing-composition showing immediate release, they have succeeded in improving the initial rise of the drug blood 
concentration after oral administration, and conducted further studies, which resulted in the completion of the present 

<50 invention. 

[0007] Accordingly, the present invention relates to 

[1] a controlled release composition showing release of an active ingredient controlled in two or more steps at 
different release rates, which comprises 

55 

1) a release-controlled part A comprising a proton pump inhibitor as an active ingredient, which is capable of 
controlling release of the active ingredient to occur at a predetermined rate; and 

2) a release-controlled part B comprising a proton pump inhibitor as an active ingredient, which is capable of 
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controlling release of the active ingredient to occur at a predetermined rate lower than the release rate of the 
release-controlled part A; 

wherein the release of the active ingredient from the release-controlled part B precedes the release of the active 
ingredient from the release-controlled part A, 

[2] the controlled release composition of the above-mentioned [1], further comprising a release-controlled part C 
comprising an active ingredient the same as or different from the active ingredient contained in the release-con- 
trolled part A and/or the release-controlled part B, which part C is capable of controlling release of the active 
ingredient to occur at a predetermined rate faster than the release rate of the release-controlled part B; 
wherein the release of the active ingredient from the release-controlled part C precedes the release of the active 
ingredient from the release-controlled part B, 

[3] the controlled release composition of the above-mentioned [1] or [2], wherein the release-controlled part A is 
coated with the release-controlled part B, 

[4] the controlled release composition of the above-mentioned [3], wherein the release-controlled part B is coated 
with the release-controlled part C, 

[5] the controlled release composition of the above-mentioned [2], wherein the active ingredient contained in the 
release-controlled part C is a proton pump inhibitor, 

[6] the controlled release composition of any of the above-mentioned [1] to [3], wherein the proton pump inhibitor 
contained in each release-controlled part is the same or different and each is a compound represented by the 
following formula (I 1 ): 



R 2 




wherein ring C is a benzene ring optionally having substituent(s) or an aromatic monocyclic heterocycle optionally 
having substituent(s), R° is a hydrogen atom, an aralkyl group optionally having substituent(s), an acyl group or 
an acyloxy group, R 1 , R 2 and R 3 are the same or different and each is a hydrogen atom, an alkyl group optionally 
having substituent(s), an alkoxy group optionally having substituent(s) or an amino group optionally having sub- 
stituent(s), and Y is a nitrogen atom or CH, or a salt thereof or an optically active form thereof, 
[7] the controlled release composition of any of the above-mentioned [3] to [5], wherein the proton pump inhibitor 
contained in each release-controlled part is lansoprazole or a prodrug thereof or a salt thereof or an optically active 
form thereof, 

[8] the controlled release composition of the above-mentioned [2], wherein the active ingredient is contained in 
each release-controlled part in a weight ratio of A:5-95%, B:5-95% and C:0-40% (provided that when C:0%, the 
release-controlled part C does not exist), 

[9] the controlled release composition of the above-mentioned [2], wherein the active ingredient is contained in 
each release-controlled part in a weight ratio of A:20~75%, B:20-75% and C:5-30%, 

[10] the controlled release composition of the above-mentioned [2], which is a solid composition for oral adminis- 
tration, wherein the release of the active ingredient contained in the release-controlled part C completes within 2 
hr after administration, 

[11] the controlled release composition of the above-mentioned [1] or [21, wherein the release-controlled part B is 
a sustained-release matrix comprising an active ingredient and a hydrophilic polymer, 

[12] the controlled release composition of the above-mentioned [1] or [2], wherein the release-controlled part A is 
a sustained-release matrix comprising an active ingredient and a hydrophilic polymer, 

[13] the controlled release composition of the above-mentioned [1] or [2], wherein the release of the active ingre- 
dient from the release-controlled part B is maintained for 1-18 hr, 

[14] the controlled release composition of the above-mentioned [1] or [2], wherein the release of the active ingre- 
dient from the release-controlled part A is maintained for 30 min - 6 hr, 

[1 5] the controlled release composition of the above-mentioned [2], wherein the release from the release-controlled 
part C is immediate release, 

[16] the controlled release composition of the above-mentioned [1] or [2], wherein the dosage form is selected 
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from the group consisting of tablet, granule, pellet and capsule, and the like. 

[0008] The controlled release composition of the present invention shows a drug release profile characterized by a 
sustained drug release in the first and middle stages or middle stage, and a more rapid drug release in the last stage, 
5 and when used as a proton pump inhibitor preparation for oral administration, it provides an effect in that it improves 
drug dissolution property in the lower small intestine - near the large inlestine and maintains an effective drug blood 
concentration for an extended period of lime. 

Brief Description of the Drawings 

10 

[0009] 

Fig. 1 shows drug dissolution profiles of the controlled release compositions of the present invention containing 
the release-controlled parts A and B [preparation 1 (O) and preparation 2 (□)] and a sustained-release preparation 
15 having the same composition as that of the release-controlled part B [comparative preparation 1 (») and compar- 

ative preparation 2 (■)], wherein the vertical axis shows dissolution rate (%) and the transverse axis shows time 
(h) after the start of the test. 

Fig. 2 shows a drug dissolution profile of the controlled release composition of the present invention containing 
the release-controlled parts A, B and C [preparation 3], wherein the vertical axis shows dissolution rate (%) and 

20 the transverse axis shows time (h) after the start of the test. 

Fig. 3 shows drug dissolution profiles of the controlled release composition of the present invention containing the 
release-controlled parts A, B and C [preparation 1 4 (A)] and a sustained-release preparation consisting of a single 
release-controlled part [comparative preparation 3 (*)], wherein the vertical axis shows dissolution rate (%) and 
the transverse axis shows time (h) after the start of the test. 

25 Fig. 4 shows the time-course changes in the drug blood concentration in beagle dogs after oral administration of 

[preparation 14 (A)] or [comparative preparation 3 (*)], 

wherein the vertical axis shows drug blood concentration (jxg/mL) and the transverse axis shows time (h) after oral 
administration. 

30 

Best Mode for Embodying the Invention 

[0010] The controlled release composition of the present invention shows release of an active ingredient, which is 
controlled in two or more steps with different release rates, and has at least two release-controlled parts (release- 
es controlled part A and release-controlled part B) containing the active ingredient (the active ingredients contained in the 
release-controlled part A and the release-controlled part B may be the same or different). 

[0011] As used herein, the "release-controlled part" means a functional unit containing an active ingredient, which 
is capable of controlling release of the active ingredient to occur at a predetermined rate. When one release-controlled 
part is coated with other release-controlled part, said other part defines the start of the control of release from the 

40 release-controlled part inside the coating, by way of disintegration and dissolution thereof, but other than that, it is not 
involved in the control of release of the active ingredient from said one release-controlled part. For example, when the 
above-mentioned release-controlled part A is coated with the release-controlled part B, release of the active ingredient 
contained in the release-controlled part A starts upon disintegration, dissolution and the like of the release-controlled 
part B to expose the release-controlled part A, after the completion or during the release (release of the majority of the 

45 active ingredient has been completed) of the active ingredient from the release-controlled part B. The release thereafter 
is controlled by the release-controlled part A. 

[0012] The release-controlled part A is afunctional unit responsible for the final release controlling step (correspond-- 
ing to dissolution of oral preparation in the lower small intestine to near the large intestine) of the controlled release 
composition of the present invention, wherein the release of the active ingredient is controlled in two or more steps, 

50 and acts as an immediate release part or a sustained release part (second sustained release part) where the release 
rate of the active ingredient is faster than in the release-controlled part B mentioned below. In the present specification, 
the "immediate release part" is a release-controlled part showing an active ingredient release profile characterized by 
immediate release, and the immediate release means that the dissolution rate of an active ingredient at 30 min after 
the start of the test is not less than 85% when the Japanese Pharmacopoeia Dissolution Test Method 2 (Paddle Method) 

ss j s performed using a suitable test solution (500 mL or 900 rnL) at a paddle rotation of 1 00 rpm. As used herein, as the 
test solution, for example, a test solution is used, which shows the concentration of an active ingredient of not more 
than 1/3 of the saturated solubility of the active ingredient, when the active ingredient in a preparation is dissolved by 
100% in a test solution. As the test solution, one conventionally employed in the preparation technical field, such as 
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water, buffer and the like, is used. For a dissolution test of the active ingredient of the release-controlled part A, the 
solution 2 of the Japanese Pharmacopoeia dissolution test or water is preferably used. 

[0013] On the other hand, in the present specification, the "sustained release part" is a release-controlled part show- 
ing an active ingredient release profile characterized by sustained release, and the sustained release means that the 

5 dissolution rate of an active ingredient at 30 min after the start of the test is less than 85% when the Japanese Phar- 
macopoeia Dissolution Test Method 2 (Paddle Method) is performed using a suitable test solution (500 mL or 900 mL) 
at a paddle rotation of 100 rpm. As used herein, as the test solution, those similar to the above-mentioned are used. 
When the release-controlled part A is a sustained release part, the release rate V A of the active ingredient from the 
release-controlled part is not particularly limited as long as it satisfies the above-mentioned definition of the sustained 

10 release and is greaterthan the release rate V B of the active ingredient from the release-controlled part B, but preferably, 
the dissolution rate of the active ingredient at 30 min after the start of the test in the above-mentioned dissolution test 
is 15-85%, more preferably 25-85%, further preferably 50-85%. 

[0014] Alternatively, the release profile of the active ingredient from the release-controlled part A is also characterized 
in that the sustained release of the active ingredient from the release-controlled part A preferably occurs for about 3Q. 

15 min - about 6 hr, more preferably about 30 min - about 3 hr, when the controlled release composition of the present 
invention is applied to the intended use (e.g., upon oral administration in the case of an oral preparation). 
[0015] When the release-controlled part A is an immediate release part, the release-controlled part may be an active 
ingredient itself. It is preferable that it should contain, in addition to the active ingredient, a carrier acceptable in the 
field relating to the use of the composition (e.g., pharmacologically acceptable carrier in the case of a pharmaceutical 

20 composition). 

[0016] The active ingredient to be contained in the release-controlled part A is not particularly limited, and various 
substances effective for the prophylaxis or treatment of diseases [for example, anti-inflammatory drugs such as in- 
domethacin, acetoaminophen and the like, analgesics such as morphine and the like, cardiovascular system acting 
drugs such as diazepam, diitiazem and the like, antihistamine drugs such as chlorpheniramine maieate and the like, 

25 antitumor drugs such as fluorouracii, aciarubicin and the like, hypnotics such as midazolam and the like, anti-congestion 
drugs such as ephedrine and the like, diuretics such as hydrochlorothiazide, furosemide and the like, bronchodilators 
such as theophylline and the like, antitussives such as codeine and the like, antiarrhythmic drugs such as quinidine, 
digoxin and the like, anti-diabetic drugs such as tolbutamide, pioglitazone, trogiidazone and the like, vitamins such as 
ascorbic acid and the like, anticonvulsant agents such as phenytoin and the like, topical anesthetics such as lidocain 

30 and the like, adrenal cortex hormones such as hydrocortisone and the like, drugs acting on the central nervous system 
such as donepezil (trade name; aricept, Eisai Co., Ltd.) and the like, anti-hyperlipidemic agents such as pravastatin 
and the like, antibiotics such as amoxicillin, cefalexin and the like, dipeptidylpeptidase (DPP)-IV inhibitors useful for 
the prophylaxis or treatment and the like of diabetes, steroid C 17 2 o lyase inhibitors useful for the prophylaxis or treat- 
ment and the like of prostate cancer and breast cancer, gastric motility enhancers such as mosapride, cisapride and 

35 the like, therapeutic drugs for gastritis, stomach esophagus reflux symptoms and stomach and duodenal ulcer, such 
as H 2 -blockers (e.g., famotidine, ranitidine, cimetidine etc.), benzimidazole proton pump inhibitors (PPI) (e.g., lanso- 
prazole, prodrugs thereof and optically active forms thereof (R form and S form, preferably R form), omeprazole and 
optically active forms thereof (S form: esomeprazole), rabeprazole and optically active forms thereof, pantoprazole 
and optically active forms thereof etc.), imidazopyridine PPIs (e.g., tenatoprazole etc.) and the like], detergent compo- 

40 nents, flavors, fertilizers, deodrants, animal and disinfectants, insecticides, herbicides, plant growth control substances 
and the like can be mentioned. 

[0017] Preferably, the active ingredient is PPI, steroid C 17 20 lyase inhibitor or DPP-IV inhibitor, more preferably PPI. 
Specific examples of these active ingredients are shown in the following. 

45 a. Proton pump inhibitor (PPI) 

[0018] As PPI, acid-labile imidazole compounds represented by the following formula (!'), particularly acid-labile 
benzimidazole compounds represented by (I), such as lansoprazole, an optically active form thereof and the like, 
imidazole compound derivatives (prodrug type PPI) represented by the following formulas (II) and (III), which are rel- 
50 atively stable to acid, salts thereof and optically active forms thereof and the like can be particularly mentioned. 
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10 

wherein ring C is a benzene ring optionally having substituent(s) or an aromatic monocyclic heterocycle optionally 
having substituent(s), R° is a hydrogen atom, an aralky! group optionally having substituent(s), an acyl group or an 
acyloxy group, R 1 , R 2 and R 3 are the same or different and each is a hydrogen atom, an alky! group optionally having 
substituent(s), an aikoxy group optionally having substituent(s) or an amino group optionally having substituent(s), and 
15 Y is a nitrogen atom or CH. 

[0019] Of the compounds represented by the above-mentioned formu la (I 1 ), a compound wherein ring C is a benzene 
ring optionally having substituent(s) is particularly represented by the following formula (I). 



20 



25 




[0020] That is, in the formula (I), ring A is a benzene ring optionally having substituent (s), and R°, R 1 : R 2 , R 3 and 

30 y are as defined in the above-mentioned formula (I*). 

[0021] In the aforementioned formula (I), a preferable compound is a compound wherein ring A is a benzene ring 
optionally having substituent(s) selected from a halogen atom, an optionally halogenated C 1 . 4 alkyl group, an optionally 
halogenated C i . 4 alkoxy group and a 5- or 6-membered heterocyclic group, R°is a hydrogen atom, an optionally sub- 
stituted aralkyl group, an acyl group or an acyloxy group, R 1 is aC^ 6 alkyl group, a c 1-6 aikoxy group, a C^g alkoxy-C 1-6 

35 aikoxy group or a di-C,_ 6 alkyiamino group, R 2 is a hydrogen atom, a C|_ 6 alkoxy-C^e aikoxy group or an optionally 
halogenated aikoxy group, R 3 is a hydrogen atom or a C V6 alkyl group, and Y is a nitrogen atom. 
[0022] Particularly preferred is a compound represented by the formula (la) : 



R 2 



45 




wherein R 1 is a 0^ 3 alkyl group or a C V3 aikoxy group, R 2 is a aikoxy group optionally halogenated or substituted 
so by a C^ 3 aikoxy group, R 3 is a hydrogen atom or a alkyl group, and R 4 is a hydrogen atom, an optionally halo- 
genated 0^3 aikoxy group or a pyrroiyl group (e.g,, 1-, 2- or 3-pyrroiyl group). 

[0023] In the formula (la), a compound wherein R 1 is a 0^ 3 alkyl group, R 2 is an optionally halogenated C V3 aikoxy 
group, R 3 is a hydrogen atom, and R 4 is a hydrogen atom or an optionally halogenated aikoxy group is particularly 
preferable. 

55 [0024] In the compound represented by the above-mentioned formula (I) [hereinafter to be referred to as compound 
(I)], as the "substituent" of the "benzene ring optionally having substituent(s)" for ring A, for example, a halogen atom, 
a cyano group, a nitro group, an alkyl group optionally having substituent(s), a hydroxy group, an aikoxy group optionally 
having substituent(s), an aryl group, an aryloxy group, a carboxy group, an acyl group, an acyloxy group, a 5- to 
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1 0-membered heterocyclic group and the like can be mentioned. About 1 to 3 of these substituents may be substituted 
on the benzene ring. When the number of the substituents is not less than 2, the respective substituents may be the 
same or different. Of these substituents, a halogen atom, an alkyl group optionally having substituent(s), an alkoxy 
group optionally having substituent(s) and the like are preferable. 
s [0025] As the halogen atom, fluorine, chlorine, bromine atom and the like can be mentioned. Fluorine is particularly 
preferable. 

[0026] As the "alkyl group" of the "alkyl group optionally having substituent(s)", for example, a C^ 7 alkyl group (e. 
g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl group and the like) can be 
mentioned. As the "substituent" of the "alkyl group optionally having substituent(s)", for example, a halogen atom, a 
10 hydroxy group, a Cj„ 6 alkoxy group (e.g., methoxy, ethoxy, propoxy, butoxy etc.), a C^ 6 alkoxy-carbonyl group (e.g., 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl group etc.), a carbamoyl group and the like can be mentioned, 
. wherein the number of these substituents may be about 1 to 3. When the number of the substituents is not less than 
2, the respective substituents may be the same or different. 

[0027] As the "alkoxy group" of the "alkoxy group optionally having substituent(s)", for example, a Cf.. 6 alkoxy group 
15 (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentoxy etc.) and the like can be mentioned. As the 
"substituent" of the "alkoxy group optionally having substituent(s)", those similar to the "substituent" of the above- 
mentioned "alkyl group optionally having substituent(s)" can be mentioned, and the number of the substituents is also 
similar. 

[0028] As the "aryl group", for example, a Cs_ 14 aryl group (e.g., phenyl, 1 -naphthyl, 2-naphthyl, biphenyl, 2-anthryl 
20 group etc.) and the like can be mentioned. 

[0029] As the "aryloxy group", for example, a C 6 . 14 aryioxy group (e.g., phenyloxy, 1-naphthyloxy, 2-naphthyioxy 
group etc.) and the like can be mentioned. 

[0030] As the "acy! group", for example, formyl, alkylcarbonyl, alkoxycarbonyl, carbamoyl, alkylcarbamoyl, alkylsulfi- 
nyl, alkylsulfonyl groups and the like can be mentioned. 
25 [0031] As the "alkylcarbonyl group", a C 1 . 6 alkyl-carbonyl group (e.g., acetyl, propionyi group etc.) and the like can 
be mentioned. 

[0032] As the "alkoxycarbonyl group", for example, a C^ G alkoxy-carbonyl group (e.g., methoxycarbonyl, ethoxycar- 
bonyl, propoxycarbonyl, butoxycarbonyl group etc.) and the like can be mentioned. 

[0033] As the "alkylcarbamoyl group", a N-C,_ 6 alkyl-carbamoyl group (e.g., methylcarbamoyl, ethylcarbamoyl group 
30 etc.), a N, N-diC^g alkyl-carbamoyl group (e.g., N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl group etc.) and the like 
can be mentioned. 

[0034] As the "alkylsulfinyi group", for example, a C 1-7 alkylsulfinyl group (e.g., methylsulfinyl, ethylsulfinyl, propyl- 
sulfinyl, isopropylsulfinyl group etc.) can be mentioned. 

[0035] As the "alkylsulfonyl group", for example, a C 1 , 7 alkylsulfonyl group (e.g., methylsulfonyl, ethylsulfonyi, pro- 
35 pylsulfonyl, isopropylsulfonyl group etc.) can be mentioned. 

[0036] As the "acyloxy group", for example, an alkylcarbonyloxy group, an alkoxycarbonyloxy group, a carbamoyloxy 
group, an alkylcarbamoyloxy group, an alkylsulfinyloxy group, an alkylsulfonyloxy group and the like can be mentioned. 
[0037] As the "alkylcarbonyloxy group", a Cj_ 6 alkyl-carbonyloxy group (e.g., acetyloxy, propionyloxy group etc.) and 
the like can be mentioned. 

40 [0038] As the "alkoxycarbonyloxy group", for example, a C|_ B alkoxy-carbonyloxy group (e.g., methoxycarbonyloxy, 
ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy group etc.) and the like can be mentioned. 
[0039] As the "alkylcarbamoyloxy group", a C^_ 6 alkylcarbamoyloxy group (e.g., methyicarbamoyloxy, ethylcar- 
bamoyloxy group etc.) and the like can be mentioned. 

[0040] As the "alkylsulfinyloxy group", for example, a C,_ 7 alkylsulfinyloxy group (e.g., methylsulfinyloxy, ethylsulfi- 
45 nyloxy, propylsulfinyloxy, isopropylsulfinyloxy group etc.) can be mentioned. 

[0041]. As the "alkylsulfonyloxy group", for example, a C 1 . 7 alkylsulfonyloxy group (e.g., methylsuifonyloxy, ethylsul- 
fonyloxy, propyisulfonyloxy, isopropyisulfonyloxy group etc.) can be mentioned. 

[0042] As the "5- to 1 0-membered heterocyclic group", for example, a 5- to 1 0-membered (preferably 5- or 6-mem- 
bered) heterocyclic group containing, besides carbon atoms, one or more (e.g., 1-3) hetero atom(s) selected from a 
so nitrogen atom, a sulfur atom and an oxygen atom, can be mentioned, and as specific examples, 2- or 3-thienyl group, 
2-, 3- or 4-pyridyi group, 2- or 3-furyI group, 1-, 2- or 3-pyrrolyl group, 2-, 3-, 4-, 5- or 8-quinolyl group, 1-, 3-, 4- or 
5-isoquinolyl group, 1 -, 2- or 3-indolyl group and the like can be mentioned. Of these, preferred is a 5- or 6-membered 
heterocyclic group such as 1-, 2- or 3-pyrrolyl group and the like. 

[0043] Ring A is preferably a benzene ring optionally having 1 or 2 substituents selected from a halogen atom, an 
55 optionally halogenated alkyl group, an optionally halogenated C,_ 4 alkoxy group and a 5- or 6-membered hetero- 
cyclic group. 

[0044] In the above-mentioned formula (I'), as the "aromatic monocyclic heterocycle" of the "aromatic monocyclic 
heterocycle optionally having substituent(s)" for ring C\ for example, a 5- or 6-membered aromatic monocyclic hete- 
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rocycle such asfuran, thiophene, pyrrole, oxazole, isoxazole, thiazole, isothiazole, imidazole, pyrazole, 1 ,2,3-oxadia- 
zole, 1 ,2,4-oxadiazole, 1 ,3,4~oxadiazole,furazan, 1 ,2,3-thiadiazole, 1 ,2,4-thiadiazole, 1 ,3,4-thiadiazole, 1 ,2,3-triazole, 
1,2,4-triazole, tetraxole, pyridine, pyridazine, pyrimidine, pyrazine, triazine etc., and the like can be mentioned. As the 
"aromatic monocyclic heterocycle" for ring C, the "benzene ring optionally having substituent(s)" for the above-men- 
5 tioned ring A and the "pyridine ring optionally having substituent(s)" are particularly preferable. The "pyridine ring op- 
tionally having substiiuent(s)" for ring C may have, at substitutable posilion(s), 1 to 4 substituenls similar to the "ben- 
zene ring optionally having substituent(s)" for the above-mentioned ring A. 

[0045] The position where the "aromatic monocyclic heterocycle" of the "aromatic monocyclic heterocycle optionally 
having substituent(s)" is condensed with the imidazole moiety is not particularly limited. 

10 [0046] In the above-mentioned formula (!') or (I), as the "araikyl group" of the "aralkyl group optionally having sub- 
stituenls)" for R°, for example, a C 7-16 aralkyl group (e.g., C 6 . 10 arylC^e alkyl group such as benzyl, phenethy! etc. 
and the like) and the like can be mentioned. As the "substituent" of the "aralkyl group optionally having substituent(s)", 
those similar to the "substituent" of the above-mentioned "alkyl group optionally having substituent(s)" can be men- 
tioned, wherein the number of the substituents is about 1 to 4. When the number of the substituents is not less thap. 

15 2, the respective substituents may be the same or different. 

[0047] As the "acyl group" for R°, for example, the "acyl group" described as a substituent for the above-mentioned 
ring A can be mentioned. 

[0048] As the "acyloxy group" for R°, for example, the "acyloxy group" described as a substituent for the above- 
mentioned ring A can be mentioned. 
20 [0049] Preferable R° is a hydrogen atom. 

[0050] In the above-mentioned formula (!') or (I), as the "alkyl group optionally having substituent(s)" for R 1 , R 2 or 
R 3 , the "alkyl group optionally having substituent(s)" described as a substituent for the above-mentioned ring A can 
be mentioned. 

[0051] As the "alkoxy group optionally having substituent (s)" for R 1 , R 2 or R 3 the "alkoxy group optionally having 
25 substituent(s)" described as a substituent for the above-mentioned ring A can be mentioned. 

[0052] As the "amino group optionally having substituent(s)" for R 1 , R 2 or R 3 , for example, an amino group, a mo- 
no-C V6 alkyiamino group (e.g., methylamino, ethylamino etc.), a mono-C 6 . 14 arylamino group (e.g., phenylamino, 
1-naphthyiamino, 2-naphthylamino etc.), a di-C^ alkyiamino group (e.g., dimethylamino, diethyiamino etc.), a di-C 6 . 14 
arylamino group (e.g., diphenylamino etc.) and the like can be mentioned. 
30 [0053] Preferable R 1 is a C 1-6 alkyl group, a G^_ G alkoxy group, a C 1 . 6 alkoxy-C^g alkoxy group or a di-C 1 . 6 alkyiamino 
group. More preferable R 2 is a C^alkyl group or a C-^ alkoxy group. 

[0054] Preferable R 2 is a hydrogen atom, a Q^ 6 alkoxy-C^e alkoxy group or an optionally halogenated C^ G alkoxy 
group. More preferable R 3 is a C 1 _ 3 alkoxy group optionally halogenated or substituted by a C-,. 3 alkoxy group. 
[0055] Preferable R 3 is a hydrogen atom or a C A _ G alkyl group. More preferable R 3 is a hydrogen atom or a C^aikyl 
35 group (particularly a hydrogen atom). 

[0056] Preferable Y is a nitrogen atom. 

[0057] As specific examples of compound (I), the following compounds can be mentioned. 2-[[[3-Methyl-4-(2,2,2-tri- 
fluoroethoxy)-2-pyridinyl]methyl]suifiny!]-1 H-imidazole (lansoprazole), 2-[[(3,5-dimethyl-4-methoxy-2-pyridinyl)methyI] 
sulfinyl]-5-methoxy-1H-benzimidazole,2-[[^ 
40 zole sodium salt, 5-difluoromethoxy-2-[[(3,4-dimethoxy-2-pyridinyl)methyl]suIfinyl]-1H-benzimidazoIo and the like. 

[0058] Of these compounds, lansoprazole, i.e., 2-[[[3-methyl-4-(2,2,24nfluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-1H- 
benzimidazole is particularly preferable, 

[0059] Besides the above-mentioned PPI of benzimidazole compound, PPI of an imidazopyridine compound can be 
preferably applied to the present invention. As the PPI of such imidazopyridine compound, for example, tenatoprazole 
45 can be mentioned. 

[0060] The compound (I 1 ) including the above-mentioned compound (I) and imidazopyridine compounds may be 
racemates and may be optically active forms such as R-form, S-form and the like. For example, an optically active 
form of lansoprazole, namely, optically active forms such as (R)-2-fP-methyl-4-(2 t 2,2-trifluoroethoxy)-2-pyridinyl]me- 
thyllsulfinyl]-1 H-benzimidazole and (S)-2-rp-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-1 H-benzimi- 
so dazole and the like are particularly preferable for the present invention. While lansoprazole, lansoprazole R-form and 
lansoprazole S-form and the like are generally preferable in crystal forms, since they are stabilized by processing into 
preparations as mentioned blow and more stabilized by adding a basic inorganic salt and f urtherforming an intermediate 
coating layer not only crystals but also amorphous forms can be used. 

[0061] As the salts of compound (!') and compound (I), pharrnaceuticaliy acceptable salts are preferable. For exam- 
55 pie ; salts with inorganic bases, salts with organic bases, salts with basic amino acids and the like can be mentioned. 
[0062] As preferable examples of the salts with inorganic bases, for example, alkali metal salts such as sodium salt, 
potassium salt and the like; alkaline earth metal salts such as calcium salt, magnesium salt and the like; ammonium 
salt and the like can be mentioned. 



8 



BNSDOCID: <EP 16070SBA1 . L> 



EP 1 607 088 A1 



[0063] As preferable examples of the salts with organic bases, for example, salts with alkylamines (trimethyiamine, 
triethylamine and the like), heterocyclic amines (pyridine, picoline and the like), alkanolamines (ethanolamine, dieth- 
anolamine, triethanolamine and the like), dicyclohexylamine, N,N'-dibenzylethylenediamine and the like can be men- 
tioned. 

5 [0064] As preferable examples of the salts with basic amino acids, for example, salts with arginine, lysine, ornithine 
and the like can be mentioned. 

[0065] Or these salts, preferred are alkali metal salts and alkaline earth melal salts. Sodium salt is particularly pref- 
erable. 

[0066] Compounds (P) and (I) can be manufactured by a method known per se, and they can be manufactured by 
10 methods described in, for example, J P-A-6 1-50978, USP 4,628,098, JP-A-1 0-1 95068, WO 98/21201 , JP-A-52-62275, 
JP-A-54-141783 and the like or methods analogous thereto. The optically active compound (I) can be obtained by a 
method using optical resolution (fractional recrystallization, chiral column method, diastereomer method, a method 
using microorganism or enzyme and the like), asymmetric oxidation and the like. A lansoprazole R form can be also 
produced by a production methods described in, for example, WO 00-78745, WO 01/83473 and the like, and the like. 
15 [0067] As the benzimidazole compound having an antiulcer activity to be used in the present invention, lansoprazole, 
omeprazole, rabeprazoie, pantoprazole, leminoprazole, tenatoprazole (TU-199) and the like, optically active forms 
thereof and pharmaceutical^ acceptable salts thereof are preferable, and lansoprazole, an optically active form thereof, 
particularly R form are more preferable. While lansoprazole, an optically active form thereof, particularly R form are 
preferably crystals, they may be amorphous forms. They are conveniently applied to prodrugs of these PPIs. 
20 [0068] As preferable prodrugs of these, prodrugs encompassed in compound (I) or (I 1 ), and additionally, compounds 
represented by the following formulas (11) and (III) can be mentioned. 



25 



30 



35 




[0069] As the compound represented by the above-mentioned formula (II) [hereinafter to be referred to as compound 
(il)],for example, compounds described in WO 03/1 05845 can be mentioned. Namely in compound (II), it is acompound 
wherein ring B is a "pyridine ring optionally having substituent(s)". 

[0070] The pyridine ring of the "pyridine ring optionally having substituent(s)" for ring B optionally has 1 to 4 substit- 
uents at substitutable positions thereof. As the substituents, for example, a halogen atom (e.g., fluorine, chlorine, 
bromine, iodine etc.), a hydrocarbon group optionally having substituent(s) (e.g., alkyl group having 1 to 6 carbon atoms 
such as methyl group, ethyl group, n-propyi group etc., and the like), an amino group optionally having substituent(s) 
(e.g., amino; amino group mono- or di-substituted by alkyl group having 1 to 6 carbon atoms such as methyiamino, 
dimethylamino, ethylamino, diethylamino group etc., and the like), an amido group (e.g., formamido, 0^3 acylamino 
group such as acetamido etc., and the like), a lower alkoxy group optionally having substituent(s) (e.g., alkoxy group 
having 1 to 6 carbon atoms such as methoxy, ethoxy, 2,2,2-trifluoroethoxy, 3-methoxypropoxy group etc., and the like), 
a lower alkylenedioxy group (e.g., C^ 3 alkylenedioxy group such as methylenedioxy, ethylenedioxy etc., and the like) 
and the like can be mentioned. 

[0071] As the substituent which the substituent of the "pyridine ring optionally having substituent(s)" for ring B may . 
have, for example, a halogen atom (e.g., fluorine, chlorine, bromine, iodine etc.), a lower alkyl group (e.g., alkyl group 
having 1 to 6 carbon atoms such as methyl, ethyl, propyl group etc., and the like), a lower alkenyl group (e.g., aikenyl 
group having 2 to 6 carbon atoms such as vinyl , ally! group etc., and the like), a lower alkynyl group (e.g., alkynyl group 
having 2 to 6 carbon atoms such as ethynyl, propargyl group etc. and the like), a cycloalkyl group (e.g., cycloalkyl 
group having 3 to 8 carbon atoms such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl group etc. and the like), a 
lower alkoxy group (e.g., alkoxy group having 1 to 6 carbon atoms such as methoxy, ethoxy group etc., and the like), 
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a nitro group, a cyano group, a hydroxy group, a thiol group, a carboxyl group, a lower aikanoyi group (e.g., formyl; 
C^e aikyi-carbonyi group such as acetyl, propionyl, butyryl group etc., and the like), a lower alkanoyioxy group (e.g., 
formyloxy; C V6 alkyl-carbonyloxy group such as an acetyloxy, propionyloxy group etc., and the like), a lower alkoxy- 
carbonyl group (e.g., C 1S alkoxy-carbonyl group such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl group 

s etc., and the like), an aralkyloxycarbonyl group (e.g., aralkyloxy-carbonyi group such as benzyloxycarbonyl group 
etc., and Ihe like), an aryl group (e.g., aryl group having 6 lo 14 carbon aLoms such as phenyl, naphLhyl group etc., 
and the like), an aryioxy group (e.g., aryloxy group having 6 lo 1 4 carbon atoms such as phenyloxy, naphthyloxy group 
etc., and the like), an arylcarbonyl group (e.g., C 6 . 14 aryl-carbonyl group such as benzoyl, naphthoyl group etc., and 
the like), an arylcarbonyl oxy group (e.g., C 6 _ 14 aryl-carbonyloxy group such as benzoyloxy, naphthoyloxy group etc., 

10 and the like), a carbamoyl group optionally having substituent(s) (e.g., carbamoyl; carbamoyl group mono- or di-sub- 
stituted by alky! group having 1 to 6 carbon atoms, such as methylcarbamoyi, dimethyicarbamoyl group etc., and the 
like), an amino group optionally having substituent(s) (e.g., amino; amino group mono- or di -substituted by alkyl group 
having 1 to 6 carbon atoms, such as methylamino, dimethylamino, ethylamino, diethylamino group etc., and the like) 
and the like can be mentioned, with no particular limitation on the number of substituents and substitution positions. 

15 [0072] While the number of substituents and substitution positions of "pyridine ring optionally having substituent(s)" 
for ring B are not particularly limited, it is preferable that 1 to 3 of the above-mentioned substituents be substituted at 
any of the 3-, 4- and/or 5-position(s) on the pyridine ring. 

[0073] As the "pyridine ring optionally having substituent(s)" for ring B, 3-methyi-4-(2,2,2-trifluoroethoxy)-2-pyridyl 
is preferable. 

20 [0074] In the present invention, ring C is a "benzene ring optionally having substituent(s) n or an "aromatic monocyclic 
heterocycle optionally having substituent(s)", which is condensed with the imidazole moiety, with preference given to 
the former. 

[0075] The benzene ring of the "benzene ring optionally having substituent(s)" for ring C optionally has 1 to 4 sub- 
stituents at substitutabie positions thereof. As the substituents, for example, a halogen atom (e.g., fluorine, chlorine, 

25 bromine, iodine etc.), a hydrocarbon group optionally having substituent(s) (e.g., alkyl group having 1 to 6 carbon atoms 
such as methyl group, ethyl group, n-propyl group etc., and the like), an amino group optionally having substituent(s) 
(e.g., amino; amino group mono- or di-substituted by alkyl group having 1 to 6 carbon atoms, such as methylamino, 
dimethylamino, ethylamino, diethylamino group etc., and the like), an amido group (e.g., formamido, acylamino 
group such as acetamido etc., and the like), a lower alkoxy group optionally having substituent(s) (e.g., alkoxy group 

30 having 1 to 6 carbon atoms such as methoxy, ethoxy, difluoromethoxy group etc., and the like), a lower alkylenedioxy 
group (e.g., alkylenedioxy group such as methylenedioxy, ethylenedioxy etc., and the like) and the like can be 
mentioned. 

[0076] As the substituent which the substrtuent of the "benzene ring optionally having substituent(s)" for ring C may 
have, for example, a halogen atom (e.g., fluorine, chlorine, bromine, iodine etc.), a lower alkyl group (e.g., alkyl group 
35 having 1 to 6 carbon atoms, such as methyl, ethyl, propyl group etc., and the like), a lower alkenyl group (e.g., alkenyl 
group having 2 to 6 carbon atoms such as vinyl, allyl group etc., and the like), a lower aikynyl group (e.g., alkynyl group 
having 2 to 6 carbon atoms such as ethynyl, propargyl group etc., and the like), a cycloalkyl group (e.g., cycioalkyi 
group having 3 to 8 carbon atoms such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl group etc., and the like), a 
lower alkoxy group (e.g., alkoxy group having 1 to 6 carbon atoms such as methoxy, ethoxy group etc., and the like), 

40 a nitro group, a cyano group, a hydroxy group, a thiol group, a carboxyl group, a lower aikanoyi group (e.g., formyl; 
C 1 . 6 alkyl-carbonyi group such as acetyl, propionyl, butyryl group etc., and the like), a lower alkanoyioxy group (e.g., 
formyloxy; C 1-6 alkyl-carbonyloxy group such as acetyloxy, propionyloxy group etc., and the like), a lower alkoxycarb- 
onyi group (e.g., C^ e alkoxy-carbonyl group such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl group etc., 
and the like), an aralkyloxycarbonyl group (e.g., C 7 . 17 aralkyloxy-carbonyi group such as benzyloxycarbonyl group etc., 

45 and the like), an aryl group (e.g., aryl group having 6 to 1 4 carbon atoms such as phenyl, naphthyl group etc., and the 
like), an aryloxy group (e.g., aryloxy group having 6 to 14 carbon atoms such as phenyloxy, naphthyloxy group etc., 
and the like), an arylcarbonyl group (e.g., C 6 . 14 aryl-carbonyl group such as benzoyl, naphthoyl group etc., and the 
like), an arylcarbonyloxy group (e.g., C 6 _ 14 aryl-carbonyloxy group such as benzoyloxy, naphthoyloxy group etc., and 
the like), a carbamoyl group optionally having substituent(s) (e.g., carbamoyl; carbamoyl group mono- or di-substituted 

so by alkyl group having 1 to 6 carbon atoms, such as methylcarbamoyi, dimethyicarbamoyl group etc., and the like), an 
amino group optionally having substituent(s) (e.g., amino; amino group mono- or di-substituted by alkyl group having 
1 to 6 carbon atoms, such methylamino, dimethylamino, ethylamino, diethylamino group etc., and the like) and the like 
can be mentioned, with no particular limitation on the number of substituents and substitution portions. 
[0077] As the "benzene ring optionally having substituent(s)" for C ring, benzene ring is preferable. 

55 [0078] As the "aromatic monocyclic heterocycle" of the "aromatic monocyclic heterocycle optionally having substit- 
uents)" for ring C, for example, a 5- or 6-membered aromatic monocyclic heterocycle such as furan, thiophene, pyrrole, 
oxazole, isoxazoie, thiazole, isothiazole, imidazole, pyrazole, 1 ,2,3-oxadiazole, 1 ,2,4-oxadiazole, 1 ,3,4-oxadiazole, 
furazan, 1 ,2,3-thiadiazoie, 1 ,2,4-thiadiazole, 1 ,3,4-thiadiazole, 1 ,2,3-triazole, 1 ,2,4-triazole, tetrazole, pyridine, pyri- 
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dazine, pyrimidine, pyrazine, triazine and the like, and the like can be mentioned. Of these "aromatic monocyclic net- 
erocycles" for ring C, pyridine ring is particularly preferable. It may have 1 to 4 substituents similar to those of the 
"benzene ring optionally having substituent(s)" for ring C at the substitutable positions thereof. 
[0079] The position where the "aromatic monocyclic heterocycle" of the "aromatic monocyclic heterocycle optionally 
s having substituent(s)" is fused with an imidazole moiety is not particularly limited. 

[0080] In the present, invention, X 1 and X 2 are each an oxygen atom or a sulFur atom. Both X 1 and X 2 are preferably 
oxygen atoms. 

[0081] In the present invention, W is a "divalent chain hydrocarbon group optionally having substituent(s)", or a 
divalent group represented by the formula: 

10 

— \N^— Z— W 2 — 

wherein W 1 and W 2 are each a "divalent chain hydrocarbon group" or a bond, and Z is a divalent hydrocarbon ring 
15 group optionally having substituent(s)", a "divalent heterocyclic group optionally having substituent{s)", an oxygen at- 
om, SO n 

wherein n is 0, 1 or 2, or>N-E wherein E is a hydrogen atom, a hydrocarbon group optionally having substituent(s), a 
heterocyclic group optionally having substituent(s), a lower alkanoyl group, a lower alkoxycarbonyl group, an aralky- 
loxycarbonyl group, a thiocarbamoyl group, a lower alkylsulfinyl group, a lower aikylsulfonyl group, a sulfamoyl group, 
20 a mono-lower alkylsulfamoyl group, a di-lower alky Isu If annoy I group, an arylsulfamoyl group, an arylsulfinyl group, an 
arylsulfonyl group, an arylcarbonyl group, or a carbamoyl group optionally having substituent(s), when Z is an oxygen 
atom, SO n or >N-E, W 1 and W 2 are each a "divalent chain hydrocarbon group". Particularly, W is preferably a "divalent 
chain hydrocarbon group optionally having substituent(s)". 

[0082] As the "divalent chain hydrocarbon group" of the "divalent chain hydrocarbon group optionally having sub- 
25 stituent(s)" for W and the "divalent chain hydrocarbon group" for W 1 or W 2 , for example, a C-j_g alkylene group (e.g., 
methylene, ethylene, trimethylene etc.), a C 2 . 6 alkenyiene group (e.g., ethenylene etc.), a C 2 . 6 alkynylene group (e.g., 
ethynylene etc.) and the like can be mentioned. The divalent chain hydrocarbon group for W may have 1 to 6 substit- 
uents similar to those for the "benzene ring optionally having substituent(s)" for ring C at substitutable positions thereof. 
[0083] As the "divalent chain hydrocarbon group" of the "divalent chain hydrocarbon group optionally having sub- 
30 stttuent(s)" for W and the "divalent chain hydrocarbon group" for W-, or W 2 , a methylene group and an ethylene group 
are preferable. As W, an ethylene group is particularly preferable. When Z is an oxygen atom, SO n or>N-E (n and E 
are as defined above), the "divalent chain hydrocarbon group" for W 1 is preferably a hydrocarbon group having 2 or 
more carbon atoms. 

[0084] As the "hydrocarbon ring" of the "divalent hydrocarbon ring group optionally having substituent(s)" for Z, for 
35 example, an alicyclic hydrocarbon ring, an aromatic hydrocarbon ring and the like can be mentioned, with preference 
given to one having 3 to 16 carbon atoms, which may have 1 to 4 substituents similar to those for the "benzene ring 
optionally having substituent(s)" for ring C at substitutable positions thereof. As the hydrocarbon ring, for example, a 
cycloalkane, a cycloalkene, an arene and the like are used. 

[0085] As the cycloalkane for the "divalent hydrocarbon ring group optionally having substituent(s)"forZ, for example, 
40 a lower cycloalkane and the like are preferable, and, for example, a C 3 . 10 cycloalkane such as cyclopropane, cyclob- 
utane, cyclopentane, cyclohexane, cycloheptane, cyclooctane, bicyclo[2.2.1]heptane, adamantane etc., and the like 
are generally used. 

[0086] As the cycloalkene forthe "divalent hydrocarbon ring group optionally having substituent(s)" for Z, for example, 
a lower cycloalkene is preferable, and, for example, C 4 . 9 cycloalkene such as cyclopropene, cyclobutene, cyclopen- 
45 tene, cyclohexene, cycloheptene, cyclooctene etc., and the like are generally used. 

[0087] As the arene for the "divalent hydrocarbon ring group optionally having substituent(s)" for Z, for example, a 
C 6 . 14 arene such as benzene, naphthalene, phenanthrene etc, , and the like are preferable, and, for example, phenylene 
and the like are generally used. 

[0088] As the heterocycle for the "divalent heterocyclic group optionally having substituent(s)" for Z, a 5- to 1 2-mem- 
so bered "aromatic heterocycle" or "saturated or unsaturated non-aromatic heterocycle" containing, as ring-constituting 
atoms (ring atoms), 1 to 3 (preferably 1 or 2) kinds of at least 1 (preferably 1 to 4, more preferably 1 or 2) hetero atoms 
selected from an oxygen atom, a sulfur atom and a nitrogen atom etc., and the like can be mentioned, which may have 
1 to 4 substituents similar to those for the "benzene ring optionally having substituent(s)" for ring C at substitutable 
positions thereof. 

55 [0089] As the aromatic heterocycle for the "divalent heterocyclic group optionally having substituent(s)" for Z, an 
aromatic monocyclic heterocycle, an aromatic fused heterocycle and the like can be mentioned. 
[0090] As the "aromatic monocyclic heterocycle", for example, a 5- or 6-membered aromatic monocyclic heterocycle 
such as furan, thiophene, pyrrole, oxazole, isoxazole, thiazole, isothiazole, imidazole, pyrazole, 1 ,2,3-oxadiazole, 
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1,2,4-oxadiazole, 1 ,3,4-oxadiazole, furazan, 1 ,2,3-thiadiazole, 1 ,2,4-thiadiazole, 1 ,3,4-thiadiazoie, 1 ,2,3-triazole, 
1 ,2,4-triazole, tetrazole, pyridine, pyridazine, pyrirnidine, pyrazine, triazine etc., and the like can be mentioned. 
[0091] As the "aromatic fused heterocycle", for example, a 8-to 12-membered aromatic fused heterocycle such as 
benzofuran, isobenzofuran, benzothiophene, isobenzothiophene, indole, isoindoie, 1H-indazoie, benzimidazole, ben- 

s zoxazole, 1 ,2-benzisoxazole, benzothiazole, 1 ,2-benzisothiazole, 1 H-benzotriazole, quinoline, isoquinoline, cinnoiine, 
quinazoltne, quinoxaline, phthalazine, naphthyridine, purine, pleridine, carbazole, carboline, acridine, phenoxazine, 
phenothiazine, phenazine, phenoxathiin, Ihianthrene, phenanthridine, phenanlhroiine, indolizine. pyrrolo[1 ,2-b]pyri- 
dazine, pyrazolo[1 ,5-a]pyridine, imidazo[1 ,2-a]pyridine, imidazo[1 .5-a]pyridine, imidazo[1 ,2-b]pyridazine, imidazo 
[1 ,2-a]pyrimidine, 1 ,2,4-triazolo[4,3-a]pyridine, 1 ,2,4-triazolo[4,3-b]pyridazine etc., and the like can be mentioned. 

10 [0092] As the saturated or unsaturated non-aromatic heterocycle forthe "divalent heterocyclic group optionally having 
substituent(s)" for Z, for example, a 3- to 8-membored (preferably 5- or 6-membered) saturated or unsaturated (pref- 
erably saturated) non-aromatic heterocycle (aliphatic heterocycle) such as oxirane, azetidine, oxetanc, thietane, pyr- 
rolidine, tetrahydrofuran, tetrahydrothiophene, piperidine, tetrahyd ropy ran, tetrahydrothiopyran, morpholine, thiomor- 
pholine, piperazine, azepane, oxepane, thiene, oxazepane, thiazepane, azocane, oxocane, thiocane, oxazocane, thi- 

15 azocane etc., and the like can be mentioned. These may be oxo-substituted and may be, for example, 2-oxoazetidine, 
2-oxopyrrolidine, 2-oxopiperidine, 2-oxazepane, 2-oxazocane, 2-oxotetrahydrofuran, 2-oxotetrahydropyran, 2-oxotet~ 
rahydrothiophene, 2-oxothiane, 2-oxopiperazine, 2-oxooxepane, 2-oxooxazepane, 2-oxothiepane, 2-oxothiazepane, 
2-oxooxocane, 2-oxothiocane, 2-oxooxazocane, 2-oxothiazocane and the like. 

[0093] The two bonds from the "hydrocarbon ring group" of the "divalent hydrocarbon ring group optionally having 
20 substituent(s)" orthe "heterocyclic group" of the "divalent heterocyclic group optionally having substituent(s)" for Z may 
be present at any possible position. 

[0094] The "hydrocarbon group optionally having substituent(s)" and "heterocyclic group optionally having substitu- 
ent(s)" for E are as defined in the following. 

[0095] As the "lower aikanoyi group" for E, for example, formyl, a C^ 6 alkyi-carbonyi group such as acetyl, propionyl, 
25 butyryl, isobutyryl etc.. and the like can be used. 

[0096] As the "lower alkoxycarbonyl group" for E, for example, a C 1 „ 6 alkoxy-carbonyl group such as methoxycarb- 
onyL ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl etc., and the like are used. 

[0097] As the "aralkyloxycarbonyl" for E, for example, a C 7-11 aralkyloxy-carbonyl group such as benzyloxycarbonyl 
etc., and the like are used. 

30 [0098] As the "lower alkylsulfinyl group" for E, for example, a C|_ 6 alkylsulfinyl group such as methylsulfinyl, ethyl- 
sulfinyl etc., and the like are used. 

[0099] As the "lower alkyisulfonyi group" for E, for example, a C,_ 6 alkyisulfonyl group such as methyls ulfonyl, ethyl- 
suifonyl etc., and the like are used. 

[0100] As the "mono-lower alkylsulfamoyl group" for E, for example, a mono-C^ alkylsulfamoyi group such as metri- 
cs yisulfamoyl, ethylsulfamoyl etc., and the like are used. 

[0101] As the "di-lower alkylsulfamoyl group" for E, for example, a di-C^g alkylsulfamoyl group such as dimethylsul- 
famoyl, diethylsuifamoyl etc., and the like are used. 

[0102] As the "aryisulfamoyl group" for E, for example, a C 6 . 10 arylsutfamoyl group such as phenylsulfamoyl, naph- 
thylsulfamoyl etc., and the like are used. 
40 [01 03] As the "arylsulfinyl group" for E, for example, a C 6 . 10 arylsulfinyl group such as phenyisulfinyl, naphthylsuifinyl 
etc., and the like are used. 

[0104] As the "arylsuifonyl group" for E, for example, a C 6 . 10 arylsulfonyl group such as phenylsulfonyl, naphthylsul- 
fonyl etc., and the like are used. 

[0105] As the "arylcarbonyl group" for E, for example, a C 6 „ 10 aryl-carbonyi group such as benzoyl, naphthoyl etc., 
45 and the like are used. 

[0106] The "carbamoyl group optionally having substituent(s)" for E is, for example, a group of the formula -CONR 2 R 3 
wherein R 2 and R 3 are each a hydrogen atom, a hydrocarbon group optionally having substituent(s) or a heterocyclic 
group optionally having substituent(s), and in the formula -CONR 2 R 3 , R 2 and R 3 may form a ring together with the 
adjacent nitrogen atom, and the like. 

50 [0107] In the present invention, R is a "hydrocarbon group optionally having substituent(s)" or a "heterocyclic group 
optionally having substituent(s)", and R can be bonded to W. Of these, a C 1-6 hydrocarbon group optionally having 
substituent(s) is preferable and a lower (C^ 6 ) alkyl group is particularly preferable. The "hydrocarbon group optionally 
having substituent(s)" and "heterocyclic group optionally having substituent(s)" for R are as defined in the following. A 
detailed explanation of the case where R is bonded to W is given in the following. 

55 [0108] in the present invention, D 1 and D 2 are each a bond, an oxygen atom, a sulfur atom or >NR^ and in the 
formula, R-j is a hydrogen atom or a hydrocarbon group optionally having substituent(s). However, the present invention 
excludes a case where both of D 1 and D 2 are bonds. Among others, each of D-j and D 2 is preferably a bond or an 
oxygen atom, and particularly preferably, D n is an oxygen atom and D 2 is an oxygen atom or a bond. The "hydrocarbon 
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group optionally having substituent(s)" for R 1 is as defined in the following. 

[0109] In the present invention, G is a "hydrocarbon group optionally having substituent(s)" or a "heterocyclic group 
optionally having substituent(s)". Of these, a C^ 6 hydrocarbon group optionally having substituent(s) or a saturated 
heterocyclic group optionally having substituent(s), which contains, as ring-constituting atoms, 1 to 4 hetero atoms 
selected from an oxygen atom, a sulfur atom and a nitrogen atom is preferable. As G, among others, a C,_ 6 hydrocarbon 
group optionally having subsliluent(s) or a saturated oxygen-containing heterocyclic group optionally having substiluent 
(s), which further contains, as ring-constituting atoms, 1 to 3 hetero atoms selected from an oxygen atom, a sulfur atom 
and a nitrogen atom is preferable. The "hydrocarbon group optionally having substituent(s)" and "heterocyclic group 
optionally having substituent(s)" for G are as defined in the following. 

[0110] As the "hydrocarbon group" of the "hydrocarbon group optionally having substituent(s)" for the above-men- 
tioned E, R, R 1 or G, for example, a saturated or unsaturated aliphatic hydrocarbon group, a saturated or unsaturated 
alicyclic hydrocarbon group, a saturated or unsaturated alicyclic-aliphatic hydrocarbon group, an aromatic hydrocarbon 
group, an aromatic-saturated or unsaturated alicyclic hydrocarbon group and the like can be mentioned, with preference 
given to those having 1 to 16, more preferably 1 to 6 : carbon atoms. As specific examples thereof, an alkyl group, an 
alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl group, a cycloalkylalkyl group, a cycloalkenylalkyl 
group, an aryl group and an arylaikyl group and the like are generally used. 

[01 1 1] For example, the "alkyl group" is preferably a lower alkyl group (C.,^ alkyi group) and the like, and, for example, 
a G^q alkyl group such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 1-ethylpropyl, 
hexyl etc., and the like are generally used. For R, a lower alkyl group (C^e alkyl group) is preferable, a methyl group 
is particularly preferable. 

[0112] For example, the "alkenyl group" is preferably a lower alkenyl group and the like, and, for example, a C 2 _ 7 
alkenyl group such as vinyl, 1-propenyi, aliyl, isopropenyl, butenyl, isobutenyl, 2,2-dimethyl-pent-4-enyI etc., and the 
like are generally used. 

[0113] For example, the "alkynyl group" is preferably a lower alkynyl group and the like, and, for example, a C 2 . 6 
alkynyl group such as ethynyl, propargyi, 1-propynyl etc., and the like are generally used. 

[0114] For example, the "cycloalkyl group" is preferably a lower cycloalkyl group and the like, and, for example, a 
c 3-io cycloalkyl group such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyi, bicyclo[2.2.1] 
heptanyl, adamantyl etc., and the like are generally used. 

[0115] For example, the "cycloalkenyl group" is preferably a lower cycloalkenyl group, and, for example, a C 3 . 10 
cycloalkenyl group such as cyclopropenyl, cyclobutenyl, cyclopentenyi, cyclohexenyl, cycloheptenyl, cyclooctenyl, bi- 
cyclo[2.2.1]hept-5-en-2-yl etc., and the like are generally used. 

[0116] For example, the "cycloalkylalkyl group" is preferably a lower cycloalkylalkyl group, and, for example, a C 4 . 9 
cycloalkylalkyl group such as cyclopropylmethyl, cyclopropylethyl, cyclobutylmethyl, cyclopentylm ethyl, cyclohexylme- 
thyl, cyclohexylethyl etc., and the like are generally used, 

[0117] For example, the "cycloalkenylalkyl group" is preferably a lower cycloalkenylalkyl group, and, for example, a 
c 4-9 cycloalkenylalkyl such as cyclopentenylmethyl, cyclohexenylmethyl, cyclohexenylethyl, cyclohexenylpropyl, cy- 
cloheptenylmethyl, cycloheptenylethyl, bicyclo[2.2.1]hept-5-en-2-ylmethyl etc., and the like are generally used. 
[0118] For example, the "aryl group" is preferably a C 6 . 14 aryl group such as phenyl, 1 -naphthyl, 2-naphthyl, biphe- 
nylyl, 2-anthryl etc., and the like, and, for example, phenyl group and the like are generally used. 
[0119] The "arylaikyl group" has, as the aryl moiety, the "aryl group" defined above, and as the alkyl moiety, the "alkyl 
group" defined above. Of these, for example, a C 6 . 14 aryl-C^ alkyl group is preferable, and, for example, benzyl, 
phenethyl and the like are generally used. 

[0120] As the substituent that the "hydrocarbon group" of the "hydrocarbon group optionally having substituent(s)" 
forthe above-mentioned E, R, R-, or G may have, for example, a halogen atom (e.g., fluorine, chlorine, bromine, iodine 
etc.), a nitro group, a cyano group, a hydroxy group, a thiol group, a sulfo group, a sulphino group, a phosphono group, 
an optionally halogenated lower alkyl group (e.g., C,_ 6 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, 1-ethylpropyi, hexyl and the like; mono-, di- ortri-halogeno-C^e alkyl group such as chlo- 
romethyl, dichioromethyl, trichloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl, 2-bromoethyl, 2,2,2-trifluoroe- 
thyl, pentafluoroethyl, 3,3,3-trifluoropropyl, 4,4,4-trifluorobutyl, 5,5,5-trifluoropentyl, 6,6,6-trifluorohexyl etc., and the 
like), an oxo group, an amidino group, an imino group, an alkylenedioxy group (e.g., C^. 3 alkylenedioxy group such as 
methylenedioxy, ethylenedioxy etc., and the like), a lower alkoxy group (e.g., C^ 6 alkoxy group such as methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentyloxy, hexyloxy etc., and the like), an optionally halogenated lower 
alkoxy group (e.g., mono-, di- or tri-halogeno-C 1 .. 6 alkoxy group such as chloromethyloxy, dichloromethyloxy, trichlo- 
romethyloxy, fluoromethyloxy, difluoromethyloxy, trifluoromethyloxy, 2-bromoethyloxy, 2,2,2-trifiuoroethyloxy, pen- 
tafluoroethyloxy, 3,3,3-trifluoropropyloxy : 4,4,4-trifluorobutyloxy, 5,5,5-trifluoropentyloxy, 6,6,6-trifluorohexyloxy etc., 
and the like), a lower alkylthio group (e.g., C,_ 6 aikylthio group such as methylthio, ethylthio, propylthio, isopropylthio, 
butylthio, isobutylthio, pentylthio, hexylthio etc., and the like), a carboxyl group, a lower alkanoyl group (e.g., formyl; 
C-i-6 alkyl-carbonyl group such as acetyl, propionyl, butyryl, isobutyryl etc., and the like), a lower alkanoyloxy group (e. 
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g., formyloxy; C^g aikyl-carbonyloxy group such as acetyloxy, propionyloxy, butyryloxy, isobutyryloxy etc., and the like), 
a lower alkoxycarbonyi group (e.g., C^ 6 alkoxy-carbonyl group such as methoxycarbonyl, ethoxycarbonyl, propoxy- 
carbonyl, butoxycarbonyl etc., and the like), an aralkyloxycarbonyl group (e.g., 0 7 ^ aralkyloxy-carbonyl group such 
as benzyloxycarbonyi etc., and the like), athiocarbamoyl group, a lower alkylsulfinyi group (e.g., C 1 „ 6 alkylsulfinyl group 

s such as methylsulfinyl, ethylsulfinyl etc., and the like), a lower aikylsulfonyl group (e.g., C^ 6 alkylsulfonyl group such 
as methylsulfonyl, ethylsulfonyl etc., and the like), a sulfarnoyl group, a mono-lower alkylsulfamoyl group (e.g., mo- 
no-C^g alkylsulfamoyl group such as methylsuifarnoyl, ethylsulfamoyl etc., and the like), a di-lower alkylsulfamoyl 
group (e.g., di-C-j.g alkylsulfamoyl group such as di methylsuifarnoyl, diethylsulfamoyl etc., and the like), an arylsulfa- 
moyl group (e.g., C 6 _ 10 arylsulfarnoyl group such as phenylsulfamoyl, naphthylsulfamoyl etc., and the like), an aryl 

10 group (e.g., C 6-10 aryl group such as phenyl, naphthyl etc... and the like), an aryloxy group (e.g., C 6 . 10 aryloxy group 
such as phenyloxy, naphthyloxy etc., and the like), an arylthio group (e.g., C 6 . 10 arylthio group such as phenylthio, 
naphthylthio etc., and the like), an arylsulfinyl group (e.g., C 6 _ 10 arylsulfinyl group such as phenylsulfinyl, naphthylsulfinyl 
etc., and the like), an arylsulfonyl group (e.g., C 6 . 10 arylsulfonyi group such as phenylsulfonyl, naphthylsulfonyl etc., 
and the like), an arylcarbonyl group (e.g., C 6 _ 10 aryl-carbonyl group such as benzoyl, naphthoyl etc., and the like), an 

15 arylcarbonyloxy group (e.g., C 6 . 10 aryl-carbonyloxy group such as benzoyloxy, naphthoyloxy etc., and the like), an 
optionally halogenated lower alkylcarbonylamino group (e.g., optionally halogenated C^ e alkyl-carbonylamino group 
such as acetylamino, trifluoroacetyiamino etc., and the like), a carbamoyl group optionally having substituent(s) (e.g., 
a group of the formula -CONR 2 R 3 wherein R 2 and R 3 are each a hydrogen atom, a hydrocarbon group optionally having 
substituent(s) or a heterocyclic group optionally having substituent(s) and in the formula -CONR 2 R 3 , R 2 and R 3 may 

20 form a ring together with the adjacent nitrogen atom), an amino group optionally having substituent(s) (e.g., a group 
of the formula -NR 2 R 3 wherein R 2 and R 3 are as defined above and in the formula -NR 2 R 3 , R 2 and R 3 may form a ring 
together with the adjacent nitrogen atom), a ureido group optionally having substituent(s) (e.g., a group of the formula 
-NHCONR 2 R 3 wherein R 2 and R 3 are as defined above and in the formula -NHCONR 2 R 3 , R 2 and R 3 may form a ring 
together with the adjacent nitrogen atom), a carboxamide group optionally having substituent(s) (e.g. : a group of the 

25 formula -NR 2 COR 3 wherein R 2 and R 3 are as defined above), a sulfonamide group optionally having substituent(s) (e. 
g., a group of the formula -NR 2 S0 2 R 3 wherein R 2 and R 3 are as defined above), a heterocyclic group optionally having 
substituent(s) (as defined for R 2 or R 3 ) and the like are used. 

[0121] As the "hydrocarbon group" of the "hydrocarbon group optionally having substituent(s)" for R 2 or R 3 , for ex- 
ample, a lower alkyl group (e.g., aikyl group having 1 to 6 carbon atoms such as methyl, ethyl, propyl group etc., and 
30 the like), a lower alkenyl group (e.g., alkenyl group having 2 to 6 carbon atoms such as vinyl, aliyl group etc., and the 
like), a lower alkynyl group (e.g., alkynyl group having 2 to 6 carbon atoms such as ethynyl, propargyl group etc., and 
the like), a cycloalkyl group (e.g., cycloalkyl group having 3 to 8 carbon atoms such as cyclopropyl, cyclobutyl, cy- 
ciopentyl, cyclohexyl group etc., and the like), acycloalkenyl group (e.g., cycloalkenyl group having 3 to 8 carbon atoms 
such as cyclobutenyl, cyclopentenyl, cyclohexenyl group etc., and the like), a cycloalkylalkyl group (e.g., C 3 -C 8 ey- 
as cloalkyl-Cf~C 6 alkyl group such as cyclopropylmeihyl, cyciobutylm ethyl, cyclopentylmethyl, cyclohexylmethyl group 
etc., and the like), a cycioalkenylalkyl group (e.g., C 3 -C 8 cycloalkenyl-CpCg alkyl group such as cyclobutenylmethyl, 
cyclopentenylmethyl, cyclohexenyimethyl group etc., and the like), an aryl group (e.g., aryl group having 6 to 14 carbon 
atoms such as phenyl, naphthyl group etc., and the like), an arylalkyl group (e.g.. C 6 -C 14 aryl-C-j-Cg alkyl group, such 
as benzyl, naphthylmethyl group etc., and the like) and the like can be mentioned. 
40 [0122] As the "heterocyclic group" of the "heterocyclic group optionally having substituent(s)" for R 2 or R 3 , a 5- to 
12-membered monocyclic or fused heterocyclic group containing 1 or2 kinds of 1 to 4 hetero atoms selected from a 
nitrogen atom, a sulfur atom and an oxygen atom, such as pyridyl, pyrrolidinyl, piperazinyl, piperidinyl, 2-oxazepinyl, 
furyl, decahydroisoquinolyl, quinolyl, indolyl, isoquinolyl, thienyl, irnidazolyK morpholinyl etc. 1 , and the like can be men- 
tioned. As the substituent of the "hydrocarbon group optionally having substituent(s)" and "heterocyclic group optionally 
45 having substituent(s)" for R 2 or R 3 , for example, a halogen atom (e.g., fluorine, chlorine, bromine, iodine etc.), a lower 
alkyl group (e.g., alkyl group having 1 to 6 carbon atoms such as methyl, ethyl, propyl group etc., and the like), a lower 
alkenyl group (e.g., alkenyl group having 2 to 6 carbon atoms such as vinyl, allyl group etc., and the like), a lower 
alkynyl group (e.g., alkynyl group having 2 to 6 carbon atoms such as ethynyl, propargyl group etc., and the like), a 
cycloalkyl group (e.g., cycloalkyl group having 3 to 8 carbon atoms such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
50 clohexyl group etc., and the like), a lower alkoxy group (e.g. , alkoxy group having 1 to 6 carbon atoms such as methoxy, 
ethoxy group etc., and the like), a nitro group, a cyano group, a hydroxy group, a thiol group, a carboxyl group, a lower 
alkanoyl group (e.g., formyl; C^_ G alkyl-carbonyl group such as acetyl, propionyl, butyryl group etc., and the like), a 
lower alkanoyloxy group (e.g., formyloxy; C^g aikyl-carbonyloxy group such as acetyloxy, propionyloxy group etc., and 
the like), a lower alkoxycarbonyi group (e.g., C 1-6 alkoxy-carbonyl group such as methoxycarbonyl, ethoxycarbonyl, 
55 propoxycarbonyl group etc., and the like), an aralkyloxycarbonyl group (e.g., C 7 _ 17 aralkyloxy-carbonyl group such as 
benzyloxycarbonyi group etc., and the like), an aryl group (e.g., aryl group having 6 to 14 carbon atoms such as phenyl, 
naphthyl group etc., and the like), an aryloxy group (e.g., aryloxy group having 6 to 1 4 carbon atoms such as phenyloxy, 
naphthyloxy group etc., and the like), an arylcarbonyl group (e.g., C 6 _ 14 aryl-carbonyl group such as benzoyl, naphthoyl 



14 

BNSDOCID: <EP 1 607O3BA1 J_> 



EP 1 607 088 A1 



group etc., and the like), an arylcarbonyloxy group (e.g., C 6 _ 14 aryl-carbonyloxy group such as benzoyloxy, naphthoyloxy 
group and the like), a carbamoyl group optionally having substituent(s) (e.g., carbamoyl; carbamoyl group mono- or 
di-substituted by alkyl group having 1 to 6 carbon atoms, such as methy (carbamoyl, dimethylcarbamoyl group etc., 
and the like), an amino group optionally having substituent(s) (e.g., amino; amino group mono- or di-substituted by 

5 alkyl group having 1 to 6 carbon atoms, such as methylamino, dimethylamino, ethylamino, diethylamino group etc., 
and the like) and the like can be mentioned. The number and the position of the substitutions are not particularly limited. 
[0123] As the ring formed by R 2 and R 3 together with the adjacent nitrogen atom, for example, pyrrolidine, piperidine, 
homopiperidine, morpholine. piperazine, tetrahydroquinoline, tetrahydroisoquinoline and the like can be mentioned. 
[0124] The "hydrocarbon group" of the "hydrocarbon group optionally having substituent(s)" for the above-mentioned 

10 E, R, R 1 or G may have 1 to 5, preferably 1 to 3, the aforementioned substituents at substitutable positions of the 
hydrocarbon group, wherein, when the number of substituent(s) is not less than 2, respective substituents may be the 
same or different. 

[0125] As the "heterocyclic group" of the "heterocyclic group optionally having substituent(s)" for the above-men- 
tioned E, R or G, a 5- to 12-membered aromatic heterocyclic group and saturated or unsaturated non-aromatic hete- 

15 rocyclic group containing, as ring-constituting atoms (ring atoms), 1 to 3 (preferably 1 or 2) kinds of at least 1 (preferably 
1 to 4, more preferably 1 to 3) hetero atoms selected from an oxygen atom, a sulfur atom and a nitrogen atom and the 
like can be mentioned. As the mentioned above, as the "heterocyclic group" of the "heterocyclic group optionally having 
substituent(s)" for G, a saturated oxygen-containing heterocyclic group containing, as ring atoms, 1 to 4, more prefer- 
ably 1 to 3, hetero atoms selected from an oxygen atom, a sulfur atom and a nitrogen atom etc'., and the like are 

20 preferable, particularly a 5- to 1 2-membered saturated oxygen-containing heterocyclic group and the like are preferable. 
[0126] As the "aromatic heterocyclic group", an aromatic monocyclic heterocyclic group, an aromatic fused hetero- 
cyclic group and the like can be mentioned. 

[0127] As the "aromatic monocyclic heterocyclic group", for example, a 5- or 6-membered aromatic monocyclic het- 
erocyclic group such as furyl, thienyl, pyrrolyl, oxazolyl, isooxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 
25 1,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 1 ,3 : 4-oxadiazolyl, furazanyl, 1 ,2,3-thiadiazoiyl, 1 ,2,4-thiadiazolyl, 1 ,3,4-thiadia- 
zolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyL tetrazolyl, pyridyl, pyridazinyl, pyrimidinyi, pyrazinyl, triazinyl etc., and the like can 
be mentioned. 

[0128] As the "aromatic fused heterocyclic group", for example, a 8- to 12-membered aromatic fused heterocyclic 
group (preferably a heterocycle wherein the aforementioned 5-or 6-membered aromatic monocyclic heterocycle is 

30 condensed with a benzene ring, or a heterocycle wherein the same or different two heterocycle of the aforementioned 
5- or 6-membered aromatic monocyclic heterocyclic group are condensed), such as benzofuranyl, isobenzofuranyl, 
benzothienyl, isobenzothienyl, indolyl, isoindolyl, 1H-indazolyl, benzimidazolyl, benzoxazolyl, 1 ,2-benzisoxazolyl, ben- 
zothiazolyl, 1 ,2-benzisothiazolyl, 1 H-benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, 
phthalazlnyl, naphthylidlnyl, purinyl, pteridinyl, carbazolyl, a-carbolinyl, p-carbolinyl, 7-carbolinyl, acridinyl, phenoxazi- 

35 nyl, phenothiaziny!, phenazinyl, phenoxathiinyl, thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl, pyrrolo 
[1 ,2-b]pyridazinyl, pyrazolo[1 ,5-a]pyridyl. imidazo[1 ,2-a]pyridyl, imidazo[1 ,5-a]pyridyl, imidazo[1 ,2-b]pyridazinyl, imi- 
dazo[1 ,2-a]pyrimidinyl, 1 ^^-triazolo^S-aJpyridyl, 1 ,2,4~triazolo[4,3~b]pyridazinyl etc., and the like can be mentioned. 
[0129] As the "saturated or unsaturated non-aromatic heterocyclic group", for example, a 3- to 8-membered (pref- 
erably 5- or 6-membered) saturated or unsaturated (preferably saturated) non-aromatic heterocyclic group (aliphatic 

40 heterocyclic group) such as oxiranyl, azctidinyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl, piperidinyl, 
tetrahydropyranyl, thianyl, morpholinyl, thiomorpholinyl, piperazinyl, azepanyl, oxepanyl, thiepanyl, oxazepanyl, thi- 
azepanyl, azocanyl, oxocanyl, thiocanyl, oxazocanyl, thiazocanyl and the like can be mentioned. These may be oxo- 
substituted and, for example, 2-oxoazetidinyl, 2-oxopyrrolidinyl, 2-oxopiperidinyl, 2-oxazepanyl, 2-oxazocanyl, 2-ox- 
otetrahydrofuryL 2-oxotetrahydropyranyl, 2-oxothiolanyl, 2-oxothianyl, 2-oxopiperazinyl, 2-oxooxepanyl, 2-oxoox- 

45 azepanyl, 2-oxothiepanyI, 2-oxothiazepanyl, 2-oxooxocanyl, 2-oxothiocanyl, 2-oxooxazocanyl, 2-oxothiazocanyl and 
the like can be mentioned. A 5-membered non-aromatic heterocyclic group such as 2-oxopyrrolidinyl and the like is 
preferable. 

[0130] As the substituent that the "heterocyclic group" of the "heterocyclic group optionally having substituent(s)" for 
the above-mentioned E, R or G may have, for example, those similar to the "substituent" of the "hydrocarbon group 

50 optionally having substituent(s)" for the aforementioned E, R, R 1 and G or the like are used. 

[0131] The "heterocyclic group" of the "heterocyclic group optionally having substituent(s)" for E, R or G may each 
have 1 to 5, preferably 1 to 3, substituents mentioned above at substitutable positions of the heterocyclic group, and 
when the number of substituents is two or more, respective substituents may be the same or different 
[0132] The bond between R and W in the compound of the present invention is explained below. When R and W are 

55 bonded, the position of the bond between R and W is not particularly limited as long as R and W can be bonded. 

[0133] The bondable position of R isthe position where the "hydrocarbon group" and "substituent" of the "hydrocarbon 
group optionally having substituent(s)" defined above for R can be bonded, and the position where the "heterocyclic 
group" and "substituent" of the "heterocyclic group optionally having substituent(s)" defined above for R can be bonded. 
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[0134] As the bondabie position of W, a bondable position of the "divalent chain hydrocarbon group" of the "divalent 
chain hydrocarbon group optionally having substituent(s)" defined above for W, a bondable position of the "divalent 
chain hydrocarbon group" defined above f or W 1 orW 2 , a bondable position of the "hydrocarbon ring" of the "hydrocarbon 
ring optionally having substituents" defined above for ring Z, and a bondable position of the "heterocycle" of the "het- 

5 erocyclic group optionally having substituents" defined above for ring Z can be mentioned. 

[0135] R and W can be bonded al the bondable position thereof and can form a ring together with the adjacent 
nitrogen atom. As such ring, for example, a saturated nitrogen-containing ring (e.g., azetidine, pyrrolidine, piperidine, 
homopiperidine etc.), an unsaturated nitrogen-containing ring (e.g., tetrahydropyridine etc.), an aromatic nitrogen-con- 
taining ring (e.g., pyrrole etc.), a hetero ring (e.g., piperazine, morpholine etc.) containing, besides the nitrogen atom 

10 to which R and W are adjacent, at least one hetero atom selected from the group consisting of a nitrogen, an oxygen 
and a sulfur, a fused ring (e.g., indole, indoline, isoindole, isoindoline, tetrahydroquinoline, tetrahydroisoquinoline etc.) 
and the like can be mentioned. Of these, a 4- to 7-membered ring is preferable. 

[0136] The ring formed by R and W, which are bonded at each bondable position thereof, together with the adjacent 
nitrogen atom, may have 1 to 4 substituents at substitutable positions thereof. When the number of substituents is 2 

15 or more, respective substituents may be the same or different. As the substituent, the substituents of the "hydrocarbon 
group optionally having substituent(s)" and "heterocyclic group optionally having substituent(s)" defined for R, and the 
substituent of the "divalent chain hydrocarbon group optionally having substituent(s)" defined for W can be mentioned. 
Specifically, a halogen atom (e.g., fluorine, chlorine, bromine, iodine etc.), a C,_ 6 alky! group such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyi, pentyl, 1-ethylpropyl, hexyl etc., and the like can be mentioned. 

20 [0137] By the bond between R and W, for example, 
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and the like are formed, but the ring is not limited to these. These may have substituent(s) as defined above, and it 
would be understood for those of ordinary skill in the art that they may also have an isomer. 

[0138] In the present invention, X is a leaving group such as a halogen atom, a benzotriazolyl group, a (2,5-diox- 
ypyrrolidin-1-yl)oxy group and the like. Of these, a halogen atom such as fluorine, chlorine, bromine, iodine and th^e 
like is preferable, and chlorine is particularly preferable. 

[0139] In the present invention, M is a hydrogen atom, a metal cation or a quaternary ammonium ion. 

[0140] In the present invention, as the "metal cation", an alkali metal ion (e.g., Na + , K + , LH-, Cs + and the like) can be 

mentioned, with preference given to Na+ 

[0141] In the present invention, as the "quaternary ammonium ion", tetramethylammonium ion, tetraethylammonium 
ion, tetrapropylammoniurn ion, tetrabutylammonium ion and the like can be mentioned, with preference given to 
tetrabutylammonium ion. - 

[0142] In the compound (II), a pharmacologically acceptable basic salt can be formed between an acidic group in a 
molecule and an inorganic base or an organic base etc, and a pharmacologically acceptable acid addition salt can be 
formed between a basic group in a molecule and an inorganic acid or an organic acid etc. 

[0143] As the inorganic basic salt of compound (II), salts with alkali metals (e.g., sodium, potassium and the like), 
alkaline earth metals (e.g., calcium and the like), ammonia etc., and the like can be mentioned, and as the organic 
basic salt of compound (II), salts with dtmethylamine, triethylamine, piperazine, pyrrolidine, piperidine, 2-phenylethyl~ 
amine, benzylamine, ethanolamine, diethanolamine, pyridine, collidine etc., and the like can be mentioned, 
[0144] As the acid addition salt of compound (II), inorganic acid salts (e.g., hydrochloride, sulfate, hydrobromide, 
phosphate and the like), organic acid salts (e.g., acetate, trifluoroacetate, succinate, maleate, fumarate, propionate, 
citrate, tartrate, lactate, oxalate, methanesulfonate, p-toluenesulfonate and the like) and the like can be mentioned. 
[0145] The compound (II) of the present invention encompasses hydrates. As the "hydrate", 0.5 hydrate - 5.0 hydrate 
can be mentioned. Of these, 0.5 hydrate, 1 .0 hydrate, 1 .5 hydrate and 2.0 hydrate are preferable. 
[0146] The compound (II) of the present invention encompasses racemates and optically active compounds. As the 
oplically active compound, such compound wherein one enantiomer is in enantiomer excess (e.e.) of not less than 
90% is preferable, more preferably in enantiomer excess of not less than 99%. As the optically active form, an (R)- 
form represented by the formula 



40 



45 



50 



55 




wherein each symbol is as defined above, is preferable. As the preferable compounds encompassed in compound (ll), 
for example, the following specific compounds can be mentioned. 
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[0147] That is, 

24methy![[(R)-2-|l[3-me^ 
amino]ethyl acetate, 

2-[methyt[[(R)-2-[[[3-^ -yljcarbonylj 
amino]ethyl trimethylacetate, 

2-[methyl[[(R)-2-[[[3-melhyl-4-(2,2 } 24rifluoroethoxy)-2-pyridy!]methy!] 
aminojethyl cyclohexanecarboxylate, 

2imethyl[[(R)-2-[[[3-methyl-4-(2,2,24rifluoroethoxy)-2-pyrjdyl]meth 
amino]ethyI benzoate, 
24methyl[[2-[p-methyl-4-(2,2^ 
ethyl benzoate, 

2-[methyl[[(R)-2-[I[3-methyl-4^^^ 
aminojethyl 4-methoxy benzoate, 
2-[methyl[[(R)-2-ni3-methyi^ 
aminojethyl 3-chlorobenzoate, 
2-[methyi[[(R)-2-[[[3-methy^ 
aminojethyl 3,4-difluorobenzoate, 

2-tmethyl[[(R)-2-|I[3-methyl-4-(2,2,2-trif!uoroethoxy)-2-pyridyl]methyl]sum 

aminojethyl 4-trifIuoromethoxybenzoate, 

2-[methyl[[(R)-2-[[[3-meto^^^ 

aminojethyl 4-fluorobenzoate, 

2-[methyl[[(R)-2-|I[3-methy^ 

aminojethyl 3,4,5-trimethoxybenzoate, 

2-[methyl[[(R)-2-ni3-methyM^^ 

aminojethyl 2-pyridinecarboxylate, 

2-[methyl[[(R)-2-[[[3-^^ 

aminojethyl methoxyacetate, 

ethyl 2-[methyl[[(R)-2-[[[3-methy^ 

yljaminojethyl carbonate, 

isopropyl 2-[methylLL{R)-24Ll3-methy!-4-(2,2^ 
carbonyljaminojethyl carbonate, 
isopropyl 2-[methy!|I2-[[[3-^ 
yl]amino]ethyl carbonate, 

benzyl 2~[methyl[[(R)-2-[[[3-melhyl-4-(2,2,24rifiuoroethoxy)-2~pyridyl]methy!Jsuifinyl]--1 H-benzimidazol~1 -yljcarb- 
onyljaminojethyl carbonate, 
2-[methyl[[(R)~2-|I[3HTiethy^ 
aminojethyl tetrahydropyran-4~yl carbonate, 

2-methoxyethyl 2-[methyl[[(R)-2-[[[3-methyi-4-(2,2 ! 2-trifluoroethoxy)-2-pyridyl]methyl]sulfinyl]-1 H-benzimidazol~ 
1 -yljcarbonyljaminojothyl carbonate, 
2Hethyl[[(R)~2^|I3-methyl~4-(^^ 
nojethyi acetate, 

24isopropyl[[(R)-2-[[[3-methyi-4-(2,2 l 24rifluoroethoxy)-2"pyridyl]methyl]sulfinyt]-1H-ber^ -yljcarbonyl] 
aminojethyl acetate, 

ethyl 2-[isopropyl[[(R)-24[[3-methyl-4-(^^ 
onyljaminojethyl carbonate, 
2-[cyclohexyl[[(R)-2-H3-methyl^ 
aminojethyl acetate, 

2-[cyclohexyl[[(R)-2-[p-methyi-4-(2,2,24rifluoroethoxy)-2-pyridyllmethyl]sulfinyl]-1H~benzim 
aminojethyl ethyl carbonate, 
2-|I[(R)-2-[[[3-methyl-4^ 
aminojethyl acetate, 

2-[[[2-[[[3-methyl-4-(2 l 2,24rifluoroethoxy)-2-pyridyl]methyl]sulfinyl]-1H-ben 
nojethyi acetate, 

tert-butyl [2^methyl[[(R)-2-[[[3-methyl-4-(2 1 2,24rifluoroethoxy)~2~pyridyl]methyl]suifinyl]-1H-benz 
carbonyl]amino]-3~pyridyl]methyl carbonate, 
2-[methyl[[(R)-2-[[[3~^^ 
ami no] benzyl acetate, 
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2-[[2-(acetyloxy)ethyi][[(R)-2-^ 
carbony!]amino]ethyl acetate, 

[(2S)-1-[[(R)-2i[[3-methyl-4-(2 t 2 } 24rifluoroethoxy)-2-pyridy!]methylJsulfi^ 

2-pyrrolidinyl]methyl acetate, 

ethyl [methyl[[(R)-2-[[[3-methyl-4-(2^ 

amino]acetate, 

2- [[[5-methoxy-2-[[(4-methoxy-3,5-dime^^^ 
amino]ethyl benzoate, 

3- [methyl[[(R)-2-[[[3-methyl-4^^^ 
amino]propyl benzoate, 
2-[methyl[[2-[[[3-methyl-4-(2,2 t 24ri^ 
ethyl tetrahydropyran-4-yl carbonate, 
ethyl 2-[methyl[[24[[3-methyl-4~(2^ 
ami no] ethyl carbonate, 

ethyl 2-[methyl[[(S)-2-[[[3-methyl-4-^ 
yl]amino]ethyl carbonate, 

ethyl 2-[[[5-methoxy-2-[[(4-methoxy43,5-dimethyi-2^ 
yl](methyl)amino]ethyl carbonate, 
2-[[[5-methoxy-24[(4-methoxy-3,5-dim^ 
thyl)amino]ethyl acetate, 

2- [[[54nethoxy-2-[[(4-methoxy-3,5-dimeth^ 
(phenyl)amino]ethyl acetate, 

4- [methyl[[(R)-2-[[[3-methyl-4-^^ 
amino]butyl acetate, 

ethyl 4-[methyl[[(R)-2-[[[3-met 
yl]amlno]butyl carbonate, 
ethyl 3-[methyl[[(R)-2-[[[3-methyh 
yl]amino]propyl carbonate, 

3- [methyl[[(R)-2-[t[3-methyl-4-(2,2,24rlfluoroethoxy)-2-pyridyl]methyl]sulfinyl]-1H -yljcarbonyl] 
amino]propyl acetate, 

3-[methyl[L(R)-2-[[[3-methy^ 
amino]propane-1 ,2-diyl diacetate, 
diethyl 3-[methyl[[(R)-2-[[[3-me^ 
onyl]amino]propane-1 ,2-diyl biscarbonate, 

2-[[[5-methoxy-2-[[(4-melhoxy-3 J 5-dimelhyl~2-pyridyl)melhyl]sulfinyl]-3H-imidazo[4,5-^ 
thyl)amino]ethyl 3-chlorobenzoate, 
2-[methyl[[2-[[[3-methyl-4-(2,2,24^ 
ethyl acetate, 

2- ethoxyethyl 2-[methyl[[(R)-2-[[[3-methyl-4-(2 f 2,24rifiuoroethoxy)-2~pyridyl]methyl]suifinyl]-1 H-benzimidazol- 
1 -yl]carbonyl]amino]ethyl carbonate, 

3- methoxypropyl 2-[methyl[[(R)-2-[[[3-methyl^ 
1 -yl]carbonyl]amino]ethyl carbonate, 

2-[methyl[[(R)-2-[t[3-methyl-4-(2,2,24rifluoroethoxy)-2-pyridyl]methyl]sulfinyl]-1H-D 
aminojethyl N.N-dimethylglycinate, 

5- [2-[methyl[[(R)-2-[[[3-methyl-4^^ 
amino]ethyl] thioacetate, 

ethyl 2~[24methyl[[(R)-2^[[3-methy^ 
onyl]aminolethoxy]ethyl carbonate, 

ethyl 24methylf[2-[methylf[(R)-24fr3-methyh4-(2,2,24rifluoroethoxy)-2-pyridyl]methyl]sulfin 
1 -yl]carbonyl]amino]ethoxy]carbonyl]arnino]ethyl carbonate, 

ethyl 2-[[[5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridyl)methyl]su!finyl]-1 H-benzimidazoi-1 -yl]carbonyl](me~ 
thyI)amino]ethyl carbonate, 

2-[[[5«methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridyl)methyl]sulfinyl]-1H^ 
amino]ethyl acetate, 

ethyl 2~[[[(S)-5-methoxy-2-[[(4-methoxy-3,5-dim^ 
(methyl)amino]ethyl carbonate, 

ethyl 2^[[2-[[[4-(3-methoxypropoxy)-3-methyl-2-pyridyl]methyl]sulfinyl]-1 H-benzimidazol-1 -yljcarbonyl] (methyl) 
amino] ethyl carbonate, 
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2-E[2-[[[4-(3-methoxypro 
ethyl acetate, 

2-[L[5Hdifluoromethoxy)-2-^ 

nojethyl ethyl carbonate, 
s 2-[methyl[[(R)-2-ni3-me 

amino]ethyl 1 -methylpiperidine-4-carboxylate, 

2-II4-(aminocarbonyl)phenyl][[(R)-2-tt[3-melhyl-4-(2 

zol-1 -yl]carbonyl]amino]ethyl acetate, 

2imethyl[[( R)-2-[[[3~mefo^ 
10 aminojethyl 1-methy}-4-piperidinyl carbonate, 

2~[[4-(aminocarbonyl)phenyl][[2-[p-methyl-4-(2 J 2 l 24rifluoroethoxy)-2-py 

1 -yl]carbonyl]amino]ethyl acetate, 

(-)-ethyl 2-[[[5-methoxy-2-|I(4-methoxy-3 l 5-dimethyi-2-pyridyl)m 
onyl](methyl)amino]ethyl carbonate and 
15 (+)~ethyl 24[[5-methoxy-2HM4-methoxy-3,5-dime^ 

bonyi](methyl)amino]ethyl carbonate, a salt thereof and the like can be mentioned. 

[01 48] Of these, the following compounds and salts thereof are preferable. 

20 24methyl[[(R)-2-0I3-me^ 

amino]ethyl acetate, 

ethyl 2-[methyin*(R)-2-[[[3-me 

yl]amino]ethyl carbonate, 

2-[methyl[[(R)-2-[[[3-m^ 
25 aminojethyl tetrahydropyran-4-yl carbonate, 

2^methyl[t2-[p-methyl-4-(2,2,24rifluoroethoxy)~2-pyridyl]methyl]sulfinyl]-1H 

ethyl tetrahydropyran-4-yl carbonate, 

ethyl 2-[methyl[[2-[[[3-methyl-4-(2 ! 2,^^^ 

aminojethyl carbonate, 
30 ethyl 24[[5-methoxy-2~[[(4-methoxy^ 

yl](methyl)amino]ethyl carbonate, 

2 -rj[5-methoxy-2-|I(4-mem^ 

thyf)amino]ethyl acetate, 

2-[methyl[[2-[[[3-methyl^ H-benzimidazol-1-yl]carbonyi]arnino] 
35 ethyl acetate, 

ethyl 2-[p-methoxy-2-[[(4-methoxy-3,5-dime 

thyl)amino]ethyl carbonate, 

ethyl 2^[[(S)-5-methoxy-2HI(4-methoxy^ 

(methyl)amino]ethyl carbonate, 
40 ethyl 2-[II2-II[4-(3-methoxypropoxy)-3~m^ 

amino] ethyl carbonate, and 

2-ft[5-(difluoromethoxy)-2-[[(3,4^ 

no] ethyl ethyl carbonate. 

45 [0149] Compound (II) can be produced by, for example, the method described in WO 03/105845. To be precise, 
Compound (II) can be produced by the following Method A, B and the like. 

(Method A) 

so [0150] The compound (II) or a salt thereof can be obtained by condensation of compound (IV) or a salt thereof with 
compound (V) or a salt thereof in the presence or absence of a base. As the salt of compound (!V) and the salt of 
compound (V), the above-mentioned salts of compound (I!) can be mentioned. For example, acid addition salts such 
as inorganic acid salts (e.g., hydrochloride, sulfate, hydrobromide, phosphate and the like), organic acid salts (e.g., 
acetate, trifluoroacetate, succinate, maleate, fumarate, propionate, citrate, tartrate, lactate, oxalate, methanesulfonate, 

55 p-toiuenesulfonate and the like), and the like can be mentioned. 
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wherein each symbol is as defined above. 

[0151] The reaction of Method A is generally carried out in a solvent, and a solvent that does not inhibit the reaction 
of Method A is selected as appropriate. As such solvent, ethers (e.g., dioxane, tetrahydrofuran, diethyl ether, tert-butyl 
methyl ether, diisopropyl ether, ethylene glycol dimethyl ether and the like), esters (e.g., ethyl formate, ethyl acetate, 

20 butyl acetate and the like), halogenated hydrocarbons (e.g., dichloromethane, chloroform, carbon tetrachloride, trich- 
iene, 1,2-dichloroethane and the like), hydrocarbons (e.g.. n-hexane, benzene, toluene and the like), amides (e.g., 
formamide, N,N-dimethylformamide, N,N~dimethylacetamide and the like), ketones (e.g., acetone, methyl ethyl ketone, 
methyl isobutyl ketone and the like), nitriles (e.g., acetonitrile, propionitrile and the like) andthe like, as well as dimethyl 
sulfoxide, sulfolane, hexamethylphosphoramide, water and the like can be mentioned, which may be used alone or as 

25 a mixed solvent. The amount of the solvent to be used is not particularly limited as long as the reaction mixture can 
be stirred, which is generally 2- to 100-fold amount by weight, preferably 5- to 50-fold amount by weight, relative to 1 
mol of compound (IV) or a salt thereof. 

[0152] The amount of compound (V) or a salt thereof to be used is generally 1-10 mol, preferably 1 - 3 mol, relative 
to 1 mol of compound (IV) or a salt thereof. 
30 [0153] The reaction of Method A is carried out within a temperature range of from about 0°C to 100°C, preferably 
20°Cto80°C. 

[0154] The reaction time of Method A varies depending on the kind of compounds (IV), (V) or a salt thereof and 
solvent, reaction temperature andthe like, but it is generally 1 min. - 96 hrs., preferably 1 min. - 72 hrs., more preferably 
15 min, - 24 hrs. 

35 [0155] As the base in MeLhod A, for example, inorganic bases (e.g., sodium carbonate, potassium carbonate, calcium 
carbonate, sodium hydrogencarbonate etc.), tertiary amines (e.g., triethylamine, tripropylamine, tri butyl amine, cy- 
clohexyldimethylamine, pyridine, lutidine, y-collidine, N,N-dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N- 
methylmorpholine, 4-dimethylaminopyridine andthe like); alkylene oxides (e.g., propylene oxide, epichlorohydrin etc.) 
and the like can be mentioned. The amount of the base to be used is generally 1 mol - 10 mol, preferably 1 mol - 3 

40 mol, relative to 1 mol of compound (IV) or a salt thereof. 

[0156] The compound (IV) or a salt thereof can be produced according to the method described in JP-A-61 -50978, 
USP 4,628,098 and the like or a method similar thereto. 

[01 57] The compound (V) or a salt thereof can be produced according to a method known per se or a method anal- 
ogous thereto. For example, when X is a chlorine atom, the compound (V) can be obtained by reacting a compound 
45 represented by the formula (VII): 



wherein each symbol is as defined above, or a salt thereof with phosgene, trichloromethyl chloroformate, bis(trichlo- 
romethyl) carbonate, thiophosgene and the like in the presence of an acid scavenger in a solvent (e.g., tetrahydrofuran, 
acetonitrile, dichloromethane etc.). Alternatively, compound (V) can be also obtained by treating an ethylcarbamate 
compound, which is obtained by reacting compound (VII) or a salt thereof with ethyl chloroformate, with phosphorus 
oxychioride according to the method described in SGnthetic Communications, vol. 17, p. 1887 (1987) or a method 
analogous thereto. As the salt of compound (VII), for example, acid addition salts such as inorganic acid salts (e.g., 



50 



GHD 2 




(VII) 
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hydrochloride, sulfate, hydrobromide, phosphate etc.), organic acid salts (e.g., acetate, trifluoroacetate, succinate, 
maleate, fumarate, propionate, citrate, tartrate, lactate, oxalate, methanesulfonate, p-toluenesulfonate etc.), and the 
like can be mentioned. 

[0158] As the acid scavenger used here, for example, inorganic bases (e.g., sodium carbonate, potassium carbonate, 
5 calcium carbonate, sodium hydrogencarbonate etc.), tertiary amine (e.g., triethylamine, tripropylamine, tributylamine, 
cyclohexyldimethylamine, pyridine, lulidine, y-collidine, N.N-dimelhyianiline, N-rnethylpiperidine, N-methylpyrrolidine, 
N-methylrnorpholine, 4-dimethylaminopyridine etc.) and the like can be mentioned. 

[0159] The compound (VI i) and a salt thereof can be produced according to a method known per se or a method 
analogous thereto. For example, when D 1 is other than a bond, compound (VII) can be obtained by condensing a 
10 compound represented by the formula (VIM): 



X"R 
f | 

15 H-D^W— N-R 4 (VIII) 

wherein R 4 is a hydrogen atom or a nitrogen-protecting group, and other symbols are as defined above, or a salt thereof 
20 with a carboxylic acid or thionic acid represented by the formula (IX): 



25 



X 2 
II 

GH3 c-OH (IX) 



wherein each symbol is as defined above, or a reactive derivative thereof (e.g., anhydride, haiide etc.), or a salt thereof 
30 in a suitable solvent (e.g., ethyl acetate, tetrahydrofuran, dichioromethane, N,N-dimethylformamide etc.), followed by 
deprotection as necessary. As the salt of compound (VIM), for example, acid addition salts such as inorganic acid salts 
(e.g., hydrochloride, sulfate, hydrobromide, phosphate etc.), organic acid salts (e.g., acetate, trifluoroacetate, succi- 
nate, maleate, fumarate, propionate, citrate, tartrate, lactate, oxalate, methanesulfonate, p-toluenesulfonate etc.) etc., 
and the like can be mentioned. 
35 [0160] Alternatively, when D 1 is a bond, compound (VII) can be obtained by condensing a carboxylic acid or thionic 
acid represented by the formula (X): 



40 X 2 R 

- II i I 

HO — C — W — N — R 4 (X) 

45 wherein each symbol is as defined above, or a reactive derivative thereof (e.g., anhydride, haiide etc.), or a salt thereof 
with a compound represented by G-D 2 -H in a suitable solvent (e.g., ethyl acetate, tetrahydrofuran, dichioromethane, 
N,N-dimethylformamide etc.), followed by deprotection as necessary. As the salt of compound (X), for example, acid 
addition salts such as inorganic acid salts (e.g., hydrochloride, sulfate, hydrobromide, phosphate etc.), organic acid 
salts (e.g., acetate, trifluoroacetate, succinate, maleate, fumarate, propionate, citrate, tartrate, lactate, oxalate, meth- 

50 anesulfonate, p-toluenesulfonate etc.) and the like, salts with alkali metals (e.g., sodium, potassium etc.), alkaline earth 
metals (e.g., calcium etc.), ammonia etc., salts with organic bases such as dimethylamine, triethylamine, piperazine, 
pyrrolidine; piperidine, 2-phenylethyiamine, benzylamine, ethanolamine, diethanolamine, pyridine, collidine etc., and 
the like can be mentioned. 

[0161] As the protecting group for R 4 in the formula (VIII) and the formula (X), for example, a forrnyl group, a C^ 6 
55 alkyl-carbonyl group (e.g., acetyl, ethylcarbonyl etc.), a benzyl group, a tert-butyloxycarbonyl group, a benzyloxycar- 
bonyl group, an aliyloxycarbonyl group, a C 7 . 10 aralkyl-carbonyl group (e.g., benzylcarbonyl etc.), a trityi group and 
the like are used. These groups may be substituted by 1 to 3 halogen atoms (e.g., fluorine, chlorine, bromine etc.), a 
nitro group and the like. 
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[0162] As a method for removing such protecting groups, a method known per se or a method analogous thereto is 
used, which is, for example, a method using an acid, a base, reduction, UV light, palladium acetate etc., and the like 
are used. 

5 (Method B) 

[01 63] The compound (I I) and a salL thereof can be obtained by subjecting compound (VI) or a salt thereof to oxidative 
reaction. 



15 



20 



25 




wherein each symbol is as defined above. 

[0164] The reaction in Method B can be carried out using an oxidant such as nitric acid, hydrogen peroxide, peroxy- 
30 acid, peroxyacid ester, ozone, dinitrogen tetraoxide, iodosobenzene, N-halosuccinimide, 1-chlorobenzotriazole, tert- 
butyl hypochlorite, diazabicyclo[2.2.2]octane-bromine complex, sodium metaperiodate, selenium dioxide, manganese 
dioxide, chromic acid, ammonium cerium nitrate, bromine, chlorine, sulfuryl chloride, magnesium mono peroxyphthal ate 
and the like. The amount of the oxidant to be used is generally 0.5 mol - 2 mol, preferably 0.8 mol - 1.2 mo(, relative 
to 1 mol of compound (VI) or a salt thereof. The oxidation may be carried out using the above-mentioned oxidant such 
35 as hydrogen peroxide and peroxyacids in the presence of a catalyst such as vanadium acetate, vanadium oxide acety- 
lacetonate, titanium tetraisopropoxide and the like. 

[0165] The reaction of Method B is generally carried out in a solvent inert to the above-mentioned oxidation reaction. 
As the "inert solvent", water, alcohols (e.g., methanol, ethanol, 1-propanol, 2-propanol etc.), ketones (e.g., acetone, 
methyl ethyl ketone etc.), nitriles (e.g., acetonitrile, propionitrile etc.), amides (e.g., formamide, N,N-dimethyIformamide 
^o etc.), ethers (e.g., diethyl ether, tert-butyl methyl ether, diisopropyl ether, dioxane, tetrahydrofuran etc.), sulfoxides (e. 
g., dimethyl sulfoxide etc.) and polar solvents (e.g., sulfolane, hexamethylphosphoramide etc.) can be mentioned, 
which may be used alone or as a mixed solvent thereof. The "inert solvent" is used in generally 1 - to 100-fold amount 
by weight relative to compound (VI) or a salt thereof. 

[0166] The reaction temperature is generally from -80°C to 80°C, preferably from 0°C to 30°C. 
45 [0167] The reaction time is generally 1 min. - 6 hrs., preferably 15 min. - 1 hr. 

[0168] The compound (VI), which is a starting material in Method B, can be obtained by, for example a reaction 
similar to that in Method A, by the use of a compound represented by the following formula (XI): 



50 




wherein each symbol is as defined above, instead of compound (IV). 

[0169] The compound (XI) can be synthesized according to the methods described in the following references or a 
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method analogous thereto: JP-A-61-50978, JP-A-54-141783, J P-A-6 1-22079, JP-A-1-6270, JP-A-63-1 46882. 
[0170] As the salt of compound (VI), those similarto the above-mentioned salts of the compound (II), which are acid 
addition salts such as inorganic acid salts (e.g., hydrochloride, sulfate, hydrobromide, phosphate and the like), organic 
acid salts (e.g., acetate, trifluoroacetate : succinate, maleate, furnarate, propionate, citrate, tartrate, lactate, oxalate, 

s methanesulfonate, p-toluenesulfonate and the like) and the like can be mentioned. 

[0171] The compound (II) or a sail thereof obtained by the above-mentioned Method A or B can be isolated and 
purified from the reaction mixture by a separation means known perse (e.g., concentration, concentration under re- 
duced pressure, solvent extraction, crystallization, recrystaliization, phase transfer, chromatography andthe like). Since 
compound (II) and a salt thereof obtained by the above-mentioned Method A or B encompass any isomers thereof, 

10 optically pure compound (II) and a salt thereof can be obtained by, for example, subjecting compound (II) or a salt 
thereof to optical resolution, or asymmetric oxidation of compound (VI) or a salt thereof. 

[0172] The method of optical resolution includes methods known perse, such as a fractional recrystaliization method, 
a chiral column method, a diastereomer method, and so forth. Asymmetric oxidation includes methods known perse, 
such as the method described in WO96/02535 and the like. 

15 [0173] The "fractional recrystaliization method" includes a method in which a salt is formed between a racemate and 
an optically active compound [e.g., (-*-)-mandelic acid, (-)-mandelic acid, (-f-)-tartaric acid, (-)-tartaric acid, (+)- 
1-phenethylamine, (-)-f-phenethylamine, cinchonine, (-)-cinchonidine, brucine, etc.], which salt is separated by frac- 
tional recrystaliization etc., and, if desired, subjected to a neutralization process to give a free optical isomer. 
[0174] The "chiral column method" includes a method in which a racemate or a salt thereof is applied to a column 

20 for optical isomer separation (chiral column). In the case of liquid chromatography, for example, optical isomers are 
separated by adding a racemate to a chiral column such as ENANTIO-OVM (produced by Tosoh Corporation), the 
DAICEL CHIRAL series (produced by Daicei Corporation) andthe like, and developing the racemate in water, a buffer 
(e.g., phosphate buffer), an organic solvent (e.g., hexane, ethanol, methanol, isopropanol, acetonitrile, trifluoroacetic 
acid, diethylamine, triethylamine, etc.), or a solvent mixture thereof. In the case of gas chromatography, for example, 

25 a chiral column such as CP-Chirasil-DeX CB (produced by GL Science) and the like is used to separate optical isomers. 
[01 75] The "diastereomer method" includes a method in which a racemate and an optically active reagent are reacted 
to give a diastereomeric mixture, which is then subjected to ordinary separation means (e.g., fractional recrystaliization, 
chromatography, etc.) to obtain either diastereomer, which is subjected to a chemical reaction (e.g., acid hydrolysis, 
base hydrolysis, hydrogenolysis, etc.) to cut off the optically active reagent moiety, whereby the desired optical isomer 

30 is obtained. Said "optically active reagent" includes, for example, optically active organic acids such as MTPA [a- 
methoxy-a- (trifluoromethyl) phenylacetic acid], (-)-methoxyacetic acid and the like, optically active alkoxymethyi hal- 
ides such as (1 R-endo)-2-(chloromethoxy)-1 ,3,3-trimethylbicyclo[2.2.1]heptane etc., and the like. 
[0176] In addition, a benzimidazole compound represented by the following formula (ill): 

35 



40 




Q (HQ 

and a salt thereof can be mentioned as specific examples of the above-mentioned prodrug. 
so [0177] In the above-mentioned formula (Ml), D is an oxygen atom or a bond, and Q is a hydrocarbon group optionally 
having substituent(s). 

[0178] The "hydrocarbon group" of the "hydrocarbon group optionally having substituent(s)" for Q encompasses an 
aliphatic or aromatic hydrocarbon group, wherein the aliphatic hydrocarbon group means a saturated or unsaturated, 
linear, branched chain or cyclic hydrocarbon group. As the hydrocarbon group, a hydrocarbon group having 1 to 14 
55 carbon atoms is preferable. For example, a C^, G alkyi group, a C 2 . 6 alkenyl group, aC 2 . 6 aikynyl group, a C^g cycloalkyl 
group and a C 6 . 14 aryl group can be mentioned, a C^ G alkyl group, a C 3 . 8 cycloalkyl group and a C 6 . 14 aryl group are 
preferable, and a C^ G alkyl group and a C 3 . 8 cycloalkyl group are more preferable. 

[0179] The above-mentioned "alkyl group" is a linear or branched chain alkyl group, with preference given to an alky! 
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group having 1 to 6 carbon atoms ("C^.q alkyl group"). For example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, 1-methylpropyl, n-hexyl, isohexyl, 1,1-dimethylbutyl, 2,2-dimethyl- 
butyl, 3,3-dimethylbutyl, 3,3-dimethylpropyl. 2-ethylbutyl and the like can be mentioned, with preference given to an 
alkyl group having 1 to 4 carbon atoms. For Q, methyl, ethyl, isopropyl and tert-butyl are especially preferable, and 

5 tert-butyl is particularly preferable. 

[0180] The above-mentioned "C 2 _ 6 alkenyl group" is a linear or branched chain alkenyl group having 2 to 6 carbon 
atoms. For example, vinyl, n-propenyl, isopropenyl, n-butenyl, isobutenyl. sec-buLenyl, terl-butenyl, n-penlenyl, iso- 
pentenyl, neopentenyl, 1-methylpropenyl, n-hexenyl, isohexenyl. 1 ,1-dimethylbutenyl, 2,2-dimethylbutenyl, 
3,3-dimethylbutenyl, 3,3-dimethylpropenyl, 2-ethylbutenyl and the like can be mentioned, with preference given to an 

10 alkenyl group having 2 to 4 carbon atoms, and vinyl, n-propenyl and isopropenyl are particularly preferable. 

[0181] The above-mentioned "C 2 > 6 alkynyl group" is a linear or branched chain alkynyl group having 2 to 6 carbon 
atoms. For example, ethynyL n-propynyl (1-propynyl), isopropynyl (2-propynyl), n-butynyl, isobutynyl, sec-butynyl, tert- 
butynyl, n-pentynyl, isopentynyl, neopentynyl, 1-methylpropynyl, n-hexynyl, isohexynyl, 1 ,1-dimethylbutynyl, 
2,2-dimethylbutynyl, 3,3-dimethylbutynyl, 3,3-dimethylpropynyl, 2-ethylbutynyl and the like can bementioned, with pref- 

15 erence given to an alkynyl group having 2 to 3 carbon atoms, and ethynyl, 1-propynyl and 2-propynyl are particularly 
preferable. 

[0182] The above-mentioned "C 3 _ 8 cycloalkyl group" is a linear or branched chain cycloalkyl group having 3 to 8 
carbon atoms. For example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and the like can 
be mentioned, with preference given to a cycloalkyl group having 5 to 7 carbon atoms, and cyclopentyl, cyclohexyl, 

20 cycloheptyl are especially preferable, and cyclohexyl is particularly preferable. 

[0183] The above-mentioned "aryl group" is a monocyclic or fused polycyclic aromatic hydrocarbon group, with pref- 
erence given to an aromatic hydrocarbon group having 6 to 14 carbon atoms ("C 6 . 14 aryl group"). For example, phenyl, 
naphthyl, anthryl, phenanthryl, acenaphthylenyl and acenaphthylenyl can be mentioned, with preference given to an 
aromatic hydrocarbon group having 6 to 10 carbon atoms. For Q, phenyl is particularly preferable. 

25 [0184] The above-mentioned "hydrocarbon group" may be substituted and as the substituent for example, a C 6 _ 14 
aryl group, a hydroxy! group, a halogen, a C-,_ 6 alkoxy group optionally substituted by halogen, a C 7 _ 12 aralkyloxy group, 
a C^ 5 alkoxy-carbonyl group, a C^. G alkyl group optionally substituted by halogen , an amino group optionally substituted 
by Cj_ 6 alkyl group and the like can be mentioned. 

[0185] As the substituent of the "alkyl group optionally having substituent(s)", for example, an aryl group, a hydroxyl 

30 group, a halogen, an alkoxy group optionally substituted by 1 to 5 halogens, a C 7 „ 12 aralkyloxy group, a C-j_ 5 alkoxy- 
carbonyl group and the like can be mentioned. The number of the substituents is 1-5, preferably 1-3. 
[0186] As the substituent of the "aryl group optionally having substituent(s)", for example, a halogen, an alkyl group 
optionally substituted by 1 to 5 halogens, an aryl group, a hydroxyl group, an alkoxy group optionally substituted by 1 
to 5 halogens, a C 7 . 12 aralkyloxy group, a C 1-5 alkoxy-carbonyl group and the like can be mentioned. The number of 

35 the substituents is 1-5, preferably 1-3. 

[0187] The above-mentioned "C^ 6 alkyl group", "C 2 „ 6 alkenyl group" and "C 2 . 6 alkynyl group" may be substituted, 
and as the substituent, (i) a C 6 _ 14 aryl group, (ii) a hydroxyl group, (iii) a halogen, (iv) a C^ 6 alkoxy group optionally 
substituted by halogen, (v) a C 7 . 12 aralkyloxy group, (vi) a C^ 5 alkoxy-carbonyl group, (vii) an acylamino group, (viii) 
an amino group optionally substituted by C V6 alkyl group, and the like can be mentioned, with preference given to (i) 

40 -(vii). The number of the substituents is 1-5, preferably 1 -3. 

[0188] The above-mentioned "C 3 _ 8 cycloalkyl group" and "C 6 _ 14 aryl group" may. be substituted, and as the substit- 
uent, (i) a C 6 . 14 aryl group, (ii) a hydroxyl group, (iii) a halogen, (iv) a C,_ 6 alkoxy group optionally substituted by halogen, 
(v) a C 7 . 12 aralkyloxy group, (vi) a C^g alkoxy-carbonyl group, (vii) a C^g alkyl group optionally substituted by halogen, 
(viii) an amino group optionally substituted by C.,_ 6 alkyl group, and the like can be mentioned, with preference given 

45 to (i)-(vii). The number of the substituents is 1-5, preferably 1-3. 

[0189] In the formula (III), Q is preferably a C^g alkyl group, a C 2 _ 6 alkenyl group or a C 2 . 6 alkynyl group, each 
optionally having substituent(s) selected from the group consisting of (i) a C 6 . i4 aryl group, (ii) a hydroxyl group, (iii) a 
halogen, (iv) a alkoxy group optionally substituted by halogen, (v) a C 7 _ 12 aralkyloxy group, (vi) a C^alkoxy- 
carbonyl group and (vii) an acylamino group, or a C 3 „ 8 cycloalkyl group or a C 6 . 14 aryl group, each optionally having 

50 substituent(s) selected from the group consisting of (i) 

a ^6-14 aryl group, (ii) a hydroxyl group, (iii) a halogen, (iv) a 
C 1-6 alkoxy group optionally substituted by halogen, (v) a C 7 . 12 aralkyloxy group, (vi) G^ 5 alkoxy-carbonyl group and 
(vii) a C-,_ 6 alkyl group optionally substituted by halogen, more preferably, 

(1) a C^ 6 alkyl group optionally having 1 to 5 substituents selected from the group consisting of (i) a C 6 _ 14 aryl 
55 group, (ii) a hydroxyl group, (iii) a halogen, (iv) a C^. e alkoxy group optionally substituted by 1 to 5 halogens, (v) 

a C 7 _ 12 aralkyloxy group and (vi) a C-|_ 5 alkoxy-carbonyl group, or (2) a C 6 . 14 aryl group optionally having 1 to 5 
substituents selected from the group consisting of (i) a halogen, (ii) a C|_ 6 alkyl group optionally substituted by 1 
to 5 halogens, (iii) a C 6 . 14 aryl group, (iv) a hydroxyl group, (v) a C V6 alkoxy group optionally substituted by 1 to 
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5 halogens, (vi) a C 7 . 12 aralkyloxy group and (vii) a C 1 „ 5 alkoxy-carbonyl group, still more preferably, 

a C 1-6 alkyl group optionally having substituent(s) selected from the group consisting of (i) a C 6 _ 14 aryl group, 
(ii) a hydroxy I group, (iii) a halogen, (iv) a alkoxy group optionally substituted by halogen, (v) a C 7 _-j 2 aralkyloxy 
group, (vi) a C^ 5 alkoxy-carbonyl group and (vii) an acyiamino group, or a C 3 . 8 cycloalkyl group or a C 6 . 14 aryl 
5 group, each optionally having substituent(s) selected from the group consisting of (i) a C 6 . 14 aryl group, (ii) a 

hydroxyl group, (iii) a halogen, (iv) a C 1 . 6 alkoxy group optionally substituted by halogen, (v) a C 7 _ 12 aralkyloxy 
group, (vi) a C V5 alkoxy-carbonyl group and (vii) a Cj_ 6 alkyl group optionally substituted by halogen. 

[01 90] Of these, Q is preferably a C^_ 6 alkyl group optionally substituted C 6 . 14 aryl group, or a C 6 . 14 aryl group, and 

10 particularly preferably a phenyl group, or a methyl ortert-butyl group. 

[0191] In the compound (III), pharmacologically acceptable basic salt can be formed between an acidic group in a 
molecule and an inorganic base or an organic base and the like, and a pharmacologically acceptable acid addition salt 
can be formed between a basic group in a molecule and an inorganic acid or an organic acid and the like. 
[0192] As one of the preferable embodiments of compound (IIS) of the present invention, a compound wherein D is 

15 a bond, and Q is an alkyl group optionally having substituent(s) or an aryl group optionally having substituent(s) can 
be mentioned. 

[0193] As the inorganic basic salts of compound (ill), for example, salts with alkali metals (e.g., sodium, potassium 
etc.), alkaline earth metals (e.g., calcium etc.), ammonia and the like, and the like, and as the organic basic salts of 
compound (III), for example, salts with dimethyiamine, triethylamine, piperazine, pyrrolidine, piperidine : 2-phenylethyl- 

20 amine, benzylamine, ethanolarnine, diethanolamine, pyridine, collidine and the like, and the like can be mentioned. 
[0194] As the acid addition salts of compound (III), for example, inorganic acid salts (e.g., hydrochloride, sulfate, 
hydrobromide, phosphate etc.), organic acid salts (e.g., acetate, trifluoroacetate, succinate, maleate, fumarate, propi- 
onate, citrate, tartrate, lactate, oxalate, methanesuifonate, p-toluenesulfonate etc.) and the like can be mentioned, 
[0195] The compound (III) of the present invention encompasses hydrates. As the "hydrate", 0.5 hydrate-5.0 hydrate 

25 can be mentioned. Of these, 0.5 hydrate, 1 .0 hydrate, 1 .5 hydrate and 2.0 hydrate are preferable. 

[0196] The compound (III) of the present invention encompasses racemate and optically active compounds. As the 
optically active compound, one wherein one enantiomer shows not less than 90% enantiomer excess (e.e.), more 
preferably not less than 99% enantiomer excess, is preferable. As an optically active form, an (R) form represented 
by the formula 

30 



35 



40 




D 
I 

Q 

45 wherein the symbols in the formula are as defined above, is preferable. 

[0197] The compound (III) can be manufactured by a method known per se, and by methods described in, for ex- 
ample, JP-A-2002-1 87890, WO 02/30920 and the like or methods analogous thereto. The optically active compound 
(III) can be obtained by a method using optical resolution (fractional recrystallization, chiral column method, diastere- 
omer method, a method using microorganism or enzyme and the like), asymmetric oxidation and the like. As PPI of 

50 other benzimidazole compound derivatives, the compound described in WO 03/27098 can be also applied to the 
present invention. 

B. Steroid C 17 20 lyase inhibitor 

55 [0198] As specific examples of steroid C 17 20 lyase inhibitor, in the following compounds can be mentioned. 

[1] A compound described in WO02/40484, which is represented by the formula: 
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5 




(D-A 



wherein n is an integer of 1 to 3 and Ar is an aromatic ring optionally having substituent(s), or a salt thereof. 

As preferable examples of the compound represented by the formula (l)-A, in the following compounds can 
be mentioned. 

[2] The compound of the above-mentioned [1 ], wherein Ar is a monocyclic or bicyclic aromatic fused ring optionally 
15 having substituent(s). 

[3] The compound of the above-mentioned [1], wherein Ar is an optionally substituted aromatic ring comprising 5 
to 1 0 atoms containing 0 to 4 hetero atoms as ring-constituting atoms, which ring is bonded via a carbon atom. 
[4] The compound of the above-mentioned [1], wherein Ar is a group represented by the formula: 

20 



25 




(D-A 



wherein ml is an integer of 1 to 4, m2 is an integer of 0 to 3, and Ra 1 and Ra 2 are the same or different and each 
is independently a hydrogen atom, a hydroxy group optionally having a substituent, a thiol group optionally having 
a substituent, an amino group optionally having substituent(s), an acyl group, a halogen atom or a hydrocarbon 
group optionally having substituent(s), a group represented by the formula: 



35 



40 




(2) -A 



wherein m3 is an integer of 1 to 5, m4 is an integer of 0 to 4, and Ra 3 and Ra 4 are the same or different and each 
is are each independently a hydrogen atom, a hydroxy group optionally having a substituent, a thiol group optionally 
having a substituent, an amino group optionally having substituent(s), an acyl group, a halogen atom or a hydro- 
carbon group optionally having substituent(s), or a group represented by the formula: 



50 




(3) -A 



wherein m5 is an integer of 1 to 4, and Ra 5 is a hydrogen atom, a hydroxy group optionally having a substituent, 
a thiol group optionally having a substituent, an amino group optionally having substituent(s), an acyl group, a 
halogen atom or a hydrocarbon group optionally having substituent(s). 

[5] The compound of the above-mentioned [1], wherein Ar is a group represented by the formula: 
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10 wherein Ra 6 and Ra 7 are the same or different and each is are each independently a hydrogen atom or a lower 

alkyi group, or a group represented by the formula: 




(2-1) -A 



wherein m4 is an integer of 0 to 4, and Ra 3 and Ra 4 are the same or different and each is independently a hydrogen 
atom, a hydroxy group optionally having a substituent, athioi group optionally having a substituent, an amino group 
optionally having substituent(s), an acyl group, a halogen atom or a hydrocarbon group optionally having substit- 
uent^). 

[6] The compound of the above-mentioned [1], wherein Ar is a group represented by the formula: 



35 




(1-1) -A 



wherein Ra 6 and Ra 7 are the same or different and each is independently a hydrogen atom or a lower alky I group. 
40 [7] The compound of the above-mentioned [1], which is an enantiomer wherein the steric configuration is an S 

configuration. 

[8] The compound of the above-mentioned [1], which is an enantiomer wherein the steric configuration is an R 
configuration. 



45 [0199] Each symbol in each formula is defined as follows. 

[0200] N is an integer of 1 to 3, with preference given to 1 . 

[0201] ml is an integer of 1 to 4 : with preference given to 1 or 2, particularly 1 . 

[0202] m2 is an integer of 0 to 3. with preference given to 0 or 1 , particularly 0. 

[0203] m3 is an integer of 1 to 5. with preference given to 1 to 3, particularly 1 . 
so [0204] m4 is an integer of 0 to 4 : with preference given to 0 or 1 , particularly 0. 

[0205] m5 is an integer of 1 to 4. with preference given to 1 or 2, particularly 1 . 

[0206] m6 is an integer of 0 to 3. with preference given to 0 or 1 , particularly 0. 

[0207] As the hydroxy group optionally having a substituent for Ra 1 , Ra 2 , Ra 3 , Ra 4 or Ra 5 , an unsubstituted hydroxy! 
group, and in addition, for example, a lower alkoxy (e.g., C 1-4 alkoxy group such as methoxy, ethoxy, propoxy and the 
55 like), a lower aikanoyloxy (e.g., Cj^alkanoyloxy such as acetyloxy, propionyloxy and the like), a carbamoyioxy option- 
ally having substituent(s) (e.g., unsubstituted carbamoyioxy, and further, for example, carbamoyioxy substituted by 1 
or 2 alkyl groups, such as methylcarbamoyloxy, ethylcarbamoyloxy, dimethylcarbamoyloxy, diethylcarbamoyioxy, 
ethylmethylcarbamoyloxy and the like) and the like can be mentioned. 
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[0208] As the thiol group optionally having a substituent for Ra 1 , Ra 2 Ra 3 , Ra 4 or Ra 5 , an unsubstituted thiol group, 
and in addition, for example, a lower alkylthio (e.g., C^ 4 alkylthio group such as rnethylthio, ethylthio, propylthio and 
the like), a lower alkanoylthio (e.g., C 1-4 alkanoylthio such as acetylthio, propionylthio and the like) and the like can be 
mentioned. 

5 [0209] As the amino group optionally having substituent(s) for Ra 1 , Ra 2 , Ra 3 , Ra 4 or Ra 5 , an unsubstituted amino 
group, and in addition, for example, a lower alkylarnino (e.g., C^ 4 aikylamino group such as methylamino, eLhylamino, 
propylamino and the like), a di-lower alkylarnino (e.g., di-C-,. 4 alkylarnino such as dimethylamino, diethylamino and the 
like), a C-|_ 4 alkanoyiamino (e.g., acetylamino, propionylamino etc.) and the like can be mentioned. 
[0210] As the acyl group for Ra 1 , Ra 2 , Ra 3 , Ra 4 or Ra 5 , for example, an alkanoyl group (e.g., C 1 . 6 alkanoyl such as 

10 formyl, acetyl, propionyl and the like), an aikylsulfonyl group (e.g., C^ 4 alkylsulfonyl such as methylsulfonyl, ethylsul- 
fonyl and the like), an aroyl group (e.g., benzoyl, toluoyl, naphthoyl etc.), a carbamoyl group optionally having substit- 
uent(s) (e.g., mono- ordi-C^Q alkylcarbamoyl group such as methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl, 
diethylcarbamoyl and the like, mono- or di-C 6 _ 14 arylcarbamoyi group such as phenylcarbamoyl, diphenylcarbamoyl 
and the like, mono- or di-C >16 aralkyicarbamoyl group such as benzylcarbamoyi, dibenzylcarbamoyl and the like, an£ 

75 the like), a sulfamoyl group optionally having substituent(s) (e.g., mono- or di-C 1 . 10 alkylsulfamoyl group such as meth- 
ylsulfamoyl, ethylsulfamoyl, dimethylsulfamoyl, diethyisulfamoyl and the like, mono- or di-C 6 . 14 aryisulfamoy! group 
such as phenylsuifamoyl, diphenyisulfamoyl and the like, mono- ordi-C 7 . 16 aralkyisuifamoyl group such as benzylsul- 
famoyl, dibenzylsulfamoyi and the like, and the like) and the like can be mentioned. 

[0211] As the halogen for Ra 1 , Ra 2 , Ra 3 , Ra 4 or Ra 5 , fluorine, chlorine, bromine and iodine can be mentioned. 

20 [0212] As the "hydrocarbon group" of the "hydrocarbon group optionally having substituent(s)" for Ra 1 , Ra 2 , Ra 3 , 
Ra 4 or Ra 5 , for example, a chain hydrocarbon group, a cyclic hydrocarbon group and the like can be mentioned, 
[0213] As the chain hydrocarbon group, for example, a linear or branched chain hydrocarbon group having carbon 
1 to 10 carbon atoms and the like can be mentioned. Specifically, for example, an alkyl group, an alkenyi group and 
the like can be mentioned. Of these, an alkyl group is particularly preferable. As the "alkyl group", for example, a C 1 . 10 

25 alkyl group such as methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, 
n-hexyl, isohexyl and the like, and the like can be mentioned, with preference given to a alkyl group (e.g., methyl, 
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl etc.). As the "alkenyi group", for example, a C 2 . 10 alkenyi group 
such as vinyl, 1-propenyl, allyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyi, isobutenyl, sec-butenyl and the like, and 
the like can be mentioned, with preference given to a C 2 _ 6 alkenyi group (e.g., vinyl, 1-propenyl, allyl etc.). As the 

30 "alkynyl group", for example, a C 2 . 10 alkynyl group such as ethynyl, 1-propynyl, propargyl and the like, and the like can 
be mentioned, with preference given to a C 2 _ 6 alkynyl group (e.g., ethynyl etc.). 

[0214] As the cyclic hydrocarbon group, for example, a cyclic hydrocarbon group having 3 to 18 carbon atoms can 
be mentioned. Specifically, for example, an alicyclic hydrocarbon group, an aromatic hydrocarbon group and the like 
can be mentioned. 

35 [0215] As the "alicyclic hydrocarbon group", for example, a monocyclic or fused polycyclic group consisting of 3 to 
10 carbon atoms can be mentioned. Specifically, a cycloalkyi group, a cycloalkenyl group and a bi- or tri-cyclic fused 
ring of these and a C 6 . 14 aryl group (e.g., benzene etc.) and the like, and the like can be mentioned. As the "cycloalkyi 
group", for example, a C 3 . 6 cycloalkyi group such as cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyl and the like, and 
the like can be mentioned, and as the "cycloalkenyl group", for example, a C 3 . 6 cycloalkenyl group such as cyciopro- 

40 penyl, cyclobutenyl, cyclopentenyl, cyclohexenyl and the like, and the like can be mentioned. 

[0216] As the "aromatic hydrocarbon group", for example, a monocyclic aromatic hydrocarbon group, a fused poly- 
cyclic aromatic hydrocarbon group and the like, which consist of 6 to 1 8 carbon atoms, can be mentioned. Specifically, 
a C 6 . 14 aryl group such as phenyl, 1-naphthyl, 2-naphthyl t 2-indenyl, 2-anthryl and the like can be mentioned, with 
preference given to a C 6 . 10 aryl group (e.g., phenyl etc.) and the like. 

45 [0217] The substituent that the "chain hydrocarbon group" for the "hydrocarbon group optionally having substituent 
(s)" may have is not particularly limited. For example, a halogen atom, a hydroxyl group, an aJkoxy group, an acyloxy 
group, an alkylthio group, an acylamino group, a carboxyl group, an alkoxycarbonyl group, an oxo group, an alkylcar- 
bonyl group, a cycloalkyi group, an aryl group, an aromatic heterocyclic group and the like can be mentioned. These 
substituents are substituted on the "chain hydrocarbon group" within the chemically acceptable range, and the number 

50 of the substituents is 1 to 5, preferably 1 to 3. When the number of the substituents is not less than 2, the respective 
substituents may be the same or different. 

[021 8] As the substituent that the "cyclic hydrocarbon group" for the "hydrocarbon group optionally having substituent 
(s)" may have is not particularly limited. For example, a halogen atom, a hydroxyl group, an aikoxy group, an acyloxy 
group, an alkylthio group, an alkylsulfonyl group, a mono- or di-alkylamino group, an acylamino group, a carboxyl 
55 group, an alkoxycarbonyl group, an alkynylcarbonyl group, an alkyl group, acycloalkyl group, an aryl group, an aromatic 
heterocyclic group and the like can be mentioned. These substituents are substituted on the "cyclic hydrocarbon group" 
within the chemically acceptable range, and the number of the substituents is 1 to 5, preferably 1 to 3. When the number 
of the substituents is not less than 2, the respective substituents may be the same or different. 
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[0219] As the "halogen atom", for example, fluorine, chlorine, bromine, iodine and the like can be mentioned. As the 
"alkoxy group", for example, a C 1-10 alkoxy group such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 
sec-butoxy, pentyloxy, hexyloxy and the like, and the like can be mentioned. As the "acyloxy group", for example, 
formyloxy, a C^ 0 alkyl-carbonyioxy (e.g., acetoxy; propionyloxy etc.) and the like can be mentioned. As the "alkylthio 

5 group" ! for example, a C^q alkylthio group such as methylthio, ethylthio, propylthio, isopropyithio and the like, and 
the like can be mentioned. As the "alkyisulfonyl group", for example, a C^. w alkyisulfonyl group such as methyisulfonyl, 
ethylsulfonyl, propyisulfonyl and Lhe like, and the like can be mentioned. As the "acyiamino group", for example, 
formylamino, diformyiamino, a mono- or di-C^o alky l-carbony I amino (e.g., acetylamino, propionylamino, butyrylamino, 
diacetylamino etc.) and the like can be mentioned. As the "mono- or di-alkyiamino group", those similar to the afore- 

10 mentioned lower alkylamino and di-iower alkylamino can be exemplified. As the "aikoxycarbonyl group", for example, 
a C 1 . 10 aikoxycarbonyl group such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butox- 
ycarbonyl and the like, and the like can be mentioned. As the "alkylcarbonyl group", for example, a C V10 alkylcarbonyl 
group such as acetyl, propionyl, butyryl, valeryl and the like, and the like can be mentioned. As the "alkynylcarbonyl 
group", for example, a C 3 . 10 alkynylcarbonyl group such as ethynylcarbonyl, 1 -propynylcarbonyl, 2-propynylcarbonyl 

15 and the like, and the like can be mentioned. As the "cycloalkyl group", for example, a C 3 . 10 cycloaikyl group such as 
cyclopropyl,' cyclobutyl, cyclopentyl, cyclohexyl and the like, and the like can be mentioned. As the "aryl group", for 
example, a C 6 _ 14 aryl group such as phenyl, 1 -naphthyl, 2-naphthyl and the like, and the like can be mentioned. As the 
"aromatic heterocyclic group", for example, a mono- to tri-cyclic aromatic heterocyclic groups containing, besides car- 
bon atoms, 1 or 2 kinds of preferably 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur, and the like can 

20 be mentioned. Specifically, for example, thienyl, pyridyl, furylpyrazinyl, pyrimidinyl, imidazolyl, pyrazolyl, thiazoiyl, iso- 
thiazoiyl, oxazolyl, isoxazolyl, pyridazinyl, tetrazolyl, quinoiyl, indolyl. isoindolyl and the like can be mentioned. As the 
"alkyl group", for example, a C 1-10 alkyi group such as methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyi 
and the like, and the like can be mentioned. 

[0220] The substituent that the aforementioned "hydrocarbon group" may have may futher have 1 to 5, preferably 1 
25 to 3, substituents shown below within the chemically acceptable range. As such substituent, for example, a halogen 
atom (e.g., fluorine, chlorine, bromine etc.), a hydroxy! group and a alkoxy group (e.g., methoxy, ethoxy, propoxy, 
isopropoxy etc.) can be mentioned. 

[0221] As the lower alkyl group for Ra 6 or Ra 7 , for example, a linear, branched or cyclic alkyl group having 1 to 4 
carbon atoms can be mentioned. Specifically, methyl, ethyl, n-propyi, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 

30 cyclopropyl, cyclobutyl and the like can be mentioned. 

[0222] The aromatic ring optionally having substituent(s) for Ar is, for example, a monocyclic or bicyclic fused aromatic 
ring optionally having 1 or more substituents and the like, in addition, an optionally substituted aromatic ring consisting 
of 5 to 10 atoms containing 0 to 4 hetero atom(s) as ring-constituting atom(s) (where the aromatic ring is bonded to a 
condensed imidazole ring in the formula (l)-A via a carbon atom rather than a hetero atom) can be also preferably 

35 exemplified as Ar. 

[0223] As the substituent of the aromatic ring optionally having substituent(s) for Ar, a hydroxyl group optionally 
having a substituent, a thiol group optionally having a substituent, an amino group optionally having substituent(s), an 
acyl group, a halogen atom or a hydrocarbon group optionally having substituent(s) can be mentioned. As the "hydroxy 
group optionally having a substituent", the "amino group optionally having substituents)", the "acyl group", the "halogen 
40 atom" and the "hydrocarbon group optionally having substituent(s)", those exemplified for the above-mentioned Ra 1 , 
Ra 2 , Ra 3 , Ra 4 or Ra 5 , respectively, can be mentioned. 

[0224] The compound of the present invention represented by the formula (l)-A may form a salt, and as the salt, acid 
addition salts such as inorganic acid salts (e.g., hydrochloride, sulfate, hydrobromide, phosphate etc.), organic acid 
salts (e.g., acetate, trifluoroacetate, succinate, maleate, fumarate, propionate, citrate, tartrate, lactate, oxalate, meth- 
45 anesulfonate, p-toluenesulfonate etc.) and the like can be mentioned. 

[0225] The compound of the formula (I) -A and a salt thereof may be hydrates, which are encompassed in the present 
invention. Hereinafter the compound (l)-A also includes salts and hydrates. 

[0226] The prodrug of compound (l)-A means a compound that is converted to compound (l)-A having a steroid 
C 17 2 o-lyase-inhibitory action in the body by reaction with an enzyme, gastric acid and the like. 

so [0227] As the prodrug of the compound (l)-A, a compound wherein an imidazole nitrogen of the compound (l)-A is 
acylated or alkylated [e.g., dimethyiaminosulfonyiated, acetoxymethylated, (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methox~ 
ycarbonylmethy Sated, pivaloyloxymethylated or benzyl oxy methylated compound etc.]; a compound wherein a hydroxyl 
group of the compound (i)-A is acylated, alkylated, phosphorylated, sulfated, borated [e.g., compound wherein a hy- 
droxyl group of the compound (l)-A is acetylated, palmitoylated, propanoylated, pivaloylated, succinylated, fumaiylated, 

55 alanylated or dimethylaminomethylcarbonyiated etc.], and the like are preferred. These compounds can be produced 
by a method known per se. 

[0228] The prodrug of the compound (l)-A may be as it is or a pharmacologically acceptable salt. As examples of 
such salt, when the prodrug of the compound (i)-A has an acidic group such as carboxyl group and the like, salts with 
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inorganic bases (e.g., alkali metals such as sodium, potassium and the like, alkaline earth metals such as calcium, 
magnesium etc., transition metals such as zinc, iron, copper etc., and the like), salts with organic bases (e.g., organic 
amines such as trimethylamine, triethylamine, pyridine, picoline, ethanolamine, diethanolamine, triethanolamine, di- 
cyclohexylamine, N,INr-dibenzylethylenediamine etc., basic amino acids such as arginine, lysine, ornithine etc., etc.), 

5 and the like can be mentioned. 

[0229] When the prodrug of Lhe compound (l)-A has a basic group such as amino group and the like, salts wilh 
inorganic acids and organic acids (e.g., hydrochloric acid, nilric acid, sulfuric acid, phosphoric acid, carbonic acid, 
bicarbonic acid, formic acid, acetic acid, propionic acid, trifiuoroacetic acid, fumaric acid, oxalic acid, tartaric acid, 
maleic acid, citric acid, succinic acid, malic acid, methanesuifonic acid, benzenesulfonic acid, p-toluenesulfonic acid 

10 etc.), salts with acidic amino acids (e.g., aspartic acid, glutamic acid etc.) and the like can be mentioned. 
[0230] The prodrug of the compound (l)-A may be a hydrate or a non-hydrate. 

[0231] While the compound (l)-A has one or more asymmetric carbons in a molecule, both an R configuration com- 
pound and an S configuration compound due to the asymmetric carbons are encompassed in the present invention. 
[0232] As the compound (l)-A, a compound, wherein the absolute configuration of carbon atom bonded by hydroxy 
15 group is S configuration, is preferable. 

[0233] Of the compounds represented by the formula (l)-A, 

(±)-7-(5-methoxybenzo[b]thiophen-2-yi)-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-ol, 
(±)-7-(5-fluorobenzo[b]thiophen-2~yl)-6,7-dihydro-5H-pyrrolo[1 f 2-c]imidazol-7-ol, 

20 (±)-7-(4^luoro[1,r-b^ 

(±)-7-(4'-fluoro[1 .r-biphenyn-^yD-SJ-dihydro-SH-pyrrolotl^-climidazoi^-ol, 
(±)-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-yl)-N-methyI-2-naphthamide, 
(±)-N-cyclopropyl-6-(7-hydroxy-6 : 7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-yl)-2-naphthamide, 
(+)-N-ethyl-6-(7-hydroxy-6,7~dihydro-5H-pyrrolo[1 ,2~c]imidazol-7-yl)-2~naphthamide, 

25 (±)-N-cyclobutyl-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[1,2-c]imidazol-7-yl)-2~naphthamide, 
(±)-6-(7-hydroxy~6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-yl)-N-isopropyl-2-naphthamide : 
(±)-6-(7-hydroxy~6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-yl)-2-naphthamide, 
(+)-7-(5-methoxybenzo[b]thiophen-2-yl)-6,7-dihydro-5H-pyrroIo[1 ,2-c]imidazol-7-ol, 
(-f-)-7-(5-fluorobenzo[b]thiophen-2-yi)-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-ol, 

30 (+)-7-(4'-fluoro[1 ,1 , -biphenyl]-3-yl)-6 I 7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-ol, 

(-f)-7-(4*-fluoro[1,r-biphenyl]-4-yl)-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-oi, 
(+)-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-yl)-N-methyi-2-naphthamide, 
(+)-N-cyclopropyl-6-(7-hydroxy-6 : 7-dihydro-5H-pyrroio[1 ,2~c]imidazol-7-yl)-2-naphthamide, 
(+)-N-ethyl-6-(7-hydroxy~6,7-dihydro-5H-pyrrolot1,2-c]imidazol-7-yl)-2-naphthamide, 

35 (-4-)-N-cyclobulyl-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[1 } 2~c]imidazol-7-yl)-2-naphthamide, 
(+)-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-yi)-N~isopropyl~2-naphthamide, 
(+)-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[1 ,2~c]imidazol-7-yl)-2-naphthamide, 
(-)~7~(5-methoxybenzo[b]thiophen-2-yl)-6,7~dihydro-5H-pyrroio[1 ,2-c]imidazol-7-oi, 
(-)-7-(5-fluorobenzo[b]thiophen-2-yl)-6,7-dihydro-5H-pyrroio[1,2-c]imidazol-7-ol > 

40 (-)-7-(4Mluoro[1 ,1 '-biphenyl]-3-yl)-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-ol, 

(-)-7-(4*-fluoro[1 ,1 -biphenyl]-4-yi)-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-oi, 
(-)-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazo!-7-yl)-N-methyl-2-naphthamide, 
(-)-N-cyclopropyl-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazoi-7-yl)-2-naphthamide, 
(-)-N-ethyl-6-(7-hydroxy-6,7-dthydro-5H-pyrrolo[1 ,2-c]imidazol-7-yl)-2-naphthamide, 

45 (-)-N-cyclobutyl-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[1 : 2-c]imidazol-7-yl)-2-naphthamide, 

(-)-6-(7~hydroxy-6,7-dihydro-5H-pyrrolo[1 ,2-c]imidazol-7-yl)-N-isopropyl-2-naphthamide, 

(-)-6-(7-hydroxy-6,7~dihydro-5H~pyrrolo[1 ,2-c]imidazol-7-yl)-2-naphthamide and the like are particularly prefera- 
ble. 

so [0234] As examples of other steroid C 17 20 lyase inhibitors, the compounds described in W092/1 5404, WO93/20097, 
EP-A288053, EP-A413270, (1 H-imidazol-1 -yl)methyl-substituted benzimidazole derivatives described in JP-A- 
64-85975, the carbazole derivatives described in W094/27989, WO96/14090 and WO97/00257, the azoie derivatives 
described in WO95/09157, the 1 H-benzimidazole derivatives described in US5, 491,161, the dihydronaphthalene de- 
rivatives described in W099/1 8075 and the like can be mentioned. 

55 [0235] The compounds having a steroid C 17 20 lyase inhibitory activity, which are described in each of the above- 
mentioned publications can be produced by the method disclosed in each publication. 
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C.DPP-IV inhibitor 

[0236] in the present specification, the DPP-I V inhibitor means a compound that inhibits an enzyme activity of DPP-I V 
[Classification by the international Union of Biochemical and Molecular Biology (IUBMB): EC3.4.14.5]. The compound 

s may be peptidic or non-peptidic. 

[0237] in addiLion, the DPP-IV inhibitor may have different forms between before and after administration to living 
organisms, as long as the DPP-IV inhibitory activity is maintained. In other words, the DPP-IV inhibitor may be an 
"active metabolite" having a DPP-IV inhibitory activity of a structure that changed due to the metabolism in living or- 
ganisms. Furthermore, the DPP-IV inhibitor may be a "prodrug" that changes to an active form by reaction with enzyme, 

10 gastric acid and the like under physiological conditions in living organisms. 

[0238] As specific examples of the DPP-IV inhibitor, the following compounds [1]-[8] can be mentioned. 

[1] A compound described in WO02/062764, which is represented by the formula: 

15 

0 



20 




(0-B 



25 

wherein ring A 1 is an optionally substituted 5- to 10-membered aromatic ring, 

Rb 1 and Rb 2 are the same or different and each is an optionally substituted hydrocarbon group or an optionally 
substituted heterocyclic group, 

30 Xb is a bond, -O-, -S-, -SO-, -S0 2 - or -NRb 3 - (Rb 3 is a hydrogen atom or an optionally substituted hydrocarbon 

group) ; 

L is a divalent hydrocarbon group, or a salt thereof. 

[0239] As the salt of the compound represented by the formula (l)-B, a pharmacologically acceptable salt is preter- 
ms able. As such salt, for example, sails wilh inorganic bases, salts with organic bases, sails with inorganic acids, salts 
with organic acids, salts with basic or acidic amino acids and the like can be mentioned. 

[0240] As preferable examples of the salts with inorganic bases, alkali metal salts such as sodium salt, potassium 
salt and the like; alkaline earth metal salts such as calcium salt, magnesium salt and the like; aluminum salt; ammonium 
salt and the like can be mentioned. 
40 [0241] As preferable examples of the salts with organic bases, salts with trimethylamine, triethylamine, pyridine, 
picoline, ethanolamine, diethanolamine, triethanolamine, dicyclohexylamine : N.N-dibenzylethylenediamine and the 
like can be mentioned. 

[0242] As preferable examples of the salts with inorganic acids, salts with hydrochloric acid, hydrobromic acid, nitric 
acid, sulfuric acid, phosphoric acid and the like can be mentioned. 
45 [0243] As preferable examples of the salts with organic acids, salts with formic acid, acetic acid, trifiuoroacetic acid, 
fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benze- 
nesulfonic acid, p-toluenesulfonic acid and the like can be mentioned. 

[0244] As preferable examples of the salts with basic amino acids, salts with arginine, lysine, ornithine and the like 
can be mentioned. 

so [0245] As preferable examples of the salts with acidic amino acids, salts with aspartic acid, glutamic acid and the 
like can be mentioned. 

[0246] The compound represented by the formula (l)-B may be a non-hydrate or a hydrate, or a prodrug. 

[0247] As preferable examples of the compound represented by the formula (l)-B, the following compounds can be 

mentioned. 

55 

(Compound l-a) 

[0248] A compound wherein 
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ring A 1 is a benzene ring optionally having 1 or 2 substituents selected from 

1) a cyano group; 

2) a alkyl group (preferably ethyl) or a C 2 _ 10 alkenyl group (preferably ethenyl), each optionally substituted 
by carbamoyl group orcarboxyl group; 

3) an optionally substituted hydroxy group [preferably an alkoxy group having 1 to 10 carbon atoms (preferably 
methoxy, isopropoxy) optionally having 1 to 3 substituents selected from a carbamoyl group, a carboxyl group and 
an alkoxycarbonyl group having 2 to 5 carbon atoms (preferably methoxycarbonyl); a hydroxy group; an aralkyloxy 
group having 7 to 13 carbon atoms (preferably benzyloxy)][more preferably carbamoyimethoxy]; 

4) an acyl group [preferably a C,_ 6 alkyl-carbonyl (preferably acetyl), a carbamoyl, a mono- or di-(C 1-6 alkyl op- 
tionally having 1 to 3 substituents selected from a halogen atom and a C,_ 6 aikoxy-carbonyl)-carbamoyl (preferably 
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, dimethylcarbamoyl, trifluoroethylcarbamoyl, ethoxycarbonyl- 
methylcarbamoyl and the like), a C 3 , 10 cycloalkyi-carbamoyl (preferably cyclopropylcarbamoyl), a C 7 _ 13 araikyl- 
carbamoyl (preferably benzy {carbamoyl), a nitrogen-containing heterocycle-carbonyl (preferably pyrrolidinylcarb- 
onyl, piperidinocarbonyl) optionally substituted by hydroxy, a C^. B aikylsulfonyl (preferably methylsulfonyl), a C^ 6 
aikylsuifinyl (preferably methylsulfinyi), a carboxyl, a C^ G aikoxy-carbonyl (preferably methoxycarbonyl), thiocar- 
bamoyl]; 

5) an optionally substituted amino group (preferably carbamoylamino); 

6) an optionally substituted thiol group [preferably an alkylthio group having 1 to 10 carbon atoms (preferably 
methylthio) optionally substituted by carbamoyl group; 

7) an optionally substituted heterocyclic group [preferably an aromatic heterocyclic group (preferably furyl, thienyl, 
oxazolyl, oxadiazolyl, thiazolyl, tetrazolyl, pyridyl, pyrrolyi, triazolyl) or a non-aromatic heterocyclic group (prefer- 
ably dioxoisoindoie, 5-oxoxadiazol-3-yl, 5-oxothiadiazol-3-yi), each optionally having 1 or 2 substituents selected 
from a Cj_ 6 alkyl group optionally substituted by 1 to 3 halogen atoms (preferably methyl, trifluoromethyl), a carboxyl 
group, an alkoxycarbonyl group having 2 to 8 carbon atoms (preferably ethoxycarbonyl), a cyano group, a car- 
bamoyl group, an amino group, a mono- or di-C 2 . 10 alkanoylamino group (e. g. , acetylamino, isopentanoylamino), 
a C^ 10 alkoxy-carbonylamino group (e.g., methoxycarbonylamino), a carbamoylamino group, a mono- or di-C 1-10 
alkyl-carbamoylamino group (e.g., methylcarbamoylamino, dimethylcarbamoylamino), a C 6 . 14 aryl-carbonylamino 
group (e.g., benzoylamino), a C 3 . 10 cycloalkyl-carbonylamino group, a C 7 _ 13 aralkyloxy-carbonylamino group, a 
mono- or di-C^^ alkylsulfonylamino group (e.g., methylsulfonylamino, dimethylsulfonylamino), a C 6 . 14 arylsulfo- 
nylamino group and a C 1-6 alkoxy-carbamoylamino group (e.g., methoxycarbamoylamino)]; and 

8) an amidino group; 

Rb 1 is an alkyl group having 4 to 10 carbon atoms (preferably isobutyl, neopentyl) or a cycioalkylalkyl group 
having 4 to 10 carbon atoms (preferably cyclopropylmethyl); 

Rb 2 is an aryi group having 6 to 14 carbon atoms (preferably phenyl) optionally having 1 or 2 substituents 
selected from a halogen atom (preferably fluorine, chlorine) and a C^ 6 alkyl (preferably methyl); 
Xb is a bond; and 

L is a C-|. 10 alkylene (preferably -CH 2 -). 
(Compound l-b) 
[0249] A compound wherein 

ring A 1 is a benzene ring optionally having 1 or 2 substituents selected from 

1) a C 1-10 alkyl group (preferably ethyl) or a C 2 _ 10 alkenyl group (preferably ethenyl), each optionally substituted 
by alkoxycarbonyl group having 2 to 8 carbon atoms (preferably ethoxycarbonyl) or carbamoyl group; 

2) an optionally substituted hydroxy group [preferably an alkoxy group having 1 to 10 carbon atoms (preferably 
methoxy) optionally substituted by carbamoyl group; more preferably carbamoyimethoxy]; 

3) an acyl group (preferably carbamoyl, thiocarbamoyL carboxyl) ; 

4) an optionally substituted heterocyclic group [preferably an aromatic heterocyclic group (preferably furyl, thienyl, 
oxazolyl, oxadiazolyL thiazolyl, tetrazolyl, pyridyl, pyrrolyi, triazolyl) or a non-aromatic heterocyclic group (prefer- 
ably 5-oxoxadiazol-3-yl), each optionally having 1 or 2 substituents selected from a C,_ 6 alkyl group (preferably 
methyl), a carboxyl group, an alkoxycarbonyl group having 2 to 8 carbon atoms (preferably ethoxycarbonyl), a 
cyano group, a carbamoyl group, an amino group, a mono- or di-C 2 . 10 alkanoylamino group (e.g., acetylamino, 
isopentanoylamino), a C^ 10 alkoxy-carbonylamino group (e.g., methoxycarbonylamino), a carbamoylamino group, 
a mono- or di-C^o alkylcarbamoylamino group (e.g., methylcarbamoylamino, dimethylcarbamoylamino), a C 6 . 14 
aryl-carbonylamino group (e.g., benzoylamino), a C 3 „ 10 cycloalkyl-carbonylamino group, a C 7 . 13 aralkyloxy-carb- 
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onylamino group, a mono- or di-C 1 . 10 alkylsuifonylamino group (e.g., methyisulfonylamino.dimethylsulfonylamino), 
a C 6 . 14 arylsulfonylamino group and a C-,^ alkoxy-carbamoylamino group (e. g. , methoxycarbamoylamino)]; 

Rb 1 is an alky! group having 4 to 1 0 carbon atoms (preferably isobutyi, neopentyl) or a cycloalkylalkyl group 
having 4 to 10 carbon atoms (preferably cyclopropyim ethyl); 

Rb 2 is an aikyl group having 1 lo 10 carbon atoms (preferably butyl) optionally substituted by 1 to 3 halogen 

atoms; 

Xb is -O-; 

L is a Cj.10 alkylene (preferably -CH 2 ~). 

[0250] Of the compounds represented by the formula (l)-B, 2-[3-(aminomethyl)-4-butoxy-2~isobutyl-1 -oxo-1 ,2-dihy- 
dro-6-isoquinolyl]-1,3-thiazole-4-carbonitriie; 2-[3~(aminomethyi)-4-butoxy-2-isobutyl-1 -oxo-1 ,2~dihydro-6-isoqui- 
noly!]-1 ,3-thiazoie-4-carboxylic acid; 2-[3-(aminomethy!)-4-butoxy-2-isobutyl-1 -oxo-1 ,2-dihydro-6-isoquinolyl]-1 ,3-thi- 
azole-4-carboxamide; ethyl 2-[3-(aminomethyi)-4~butoxy-2-isobutyl-1 -oxo-1 ,2~dihydro-6-isoquinoiyl]-1 ,34hiazole- 
4-carboxylate; (E)-3-[3-(aminomethyl)-4-butoxy-2-isobutyl-1 -oxo-1 ,2-dihydro-6~isoquinoiyi]-2-propenamide; (E)- 
3-[3-(aminomethyl)-2-isobutyl-4-phenyl-1-oxo-1,2-dihydro-6-isoquinolyl]-2-propenamide; 3-(aminomethyl)-2-isobutyl- 
1-dxo-4-phenyl-1,2-dihydro-6-isoquinoiinecarboxamide; 2-{[3-(aminomethyi)-2-isobutyl-4-phenyt-1 -oxo-1 ,2-dihydro- 
6-isoquinolyl]oxy}acetamide and the like are particularly preferable. 

[2] N-(N'-substituted-glycyl)-2-cyano-pyrrolidine derivatives such as (2S)-1 -{{{2-[(5-cyanopyridin-2-yl)amino]ethyl} 
amino}acetyl}-2-cyano-pyrrolidine (DPP-728) (described in W098/19998) represented by the formula 



NC 



(2S)-1-{[(3-hydroxy-1-adamantyl)amino]acetyi}-2-cyanopyrrolidine (LAF237) (described in WO00/34241) repre- 
sented by the formula 



(2S)-1 -{{{2-[(1 -pyrimidin-2-yipiperidin-4-yl}amino}acetyl}-2-cyano-pyrrolidine (described in WO02/30890), 
(2S)-1-{{{2-[(pyrazin-2-yl)aminolethyl}amino}acetyl}-2-cyanopyrroiidine (described in WO 02/5 1836), and the like. 
[3] Thiazolidine or pyrrolidine derivatives (described in WO01/72290 and the like) such as L-threo-isoleucylthia- 
zoiidine (P32/98) represented by the formula 
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CH 3 



L-allo-isoleucylthiazolidine, L-threo-isoieucylpyrrolidine, L-allo-isoleucylpyrrolidine, L-valylpyrrolidine and the like. 
[4] N-substituted-2-cyanopyrrole and 2-cyanopyrroline derivatives described in WO01/55105, with preference giv- 
15 en to (S,S)-1 -(2-amino-3,3-dimethylbutyryr)-2,5-dihydro-1 H-pyrrole-2-carbonitrile. 

[5] Heterocyclic compounds described in WO02/02560, with preference given to 7-benzyI-8-[6-(hydroxymethyl)- 
1 ,4-diazepan-1 -yl]-1 ,3-dimethyl-3,7-dihydropurine-2,6-dione. 

[6] Pyrrolidine derivatives condensed with cyclopropane described in WO01/68603, with preference given to (1S, 
3S,5S)-2-[(2S)-2-amino-3,3-dimethylbutyryl]-3-cyano-2-azabicyclo[3.1.0]hexane. 
20 [7] Proline derivatives described in WO02/14271, with preference given to (2S)-1-[(2S,4S)-4-(3-chioro-4-cyano- 

phenyl)amino~2-pyrrolidinyIcarbonyl]-2-cyanopyrrolidine. 

[8] Cyanopyrrolidine derivatives described in WO02/38541 , with preference given to (2S,4S)-1-[(2S,3S)-2-amino- 
3-methyl-pentanoyl]-2-cyano-4-fluoropyrrolidine. 

25 [0251] The compounds having a DPP-IV inhibitory activity, which are described in each of the above-mentioned 
publications can be produced by the method disclosed in each publication. 

[0252] The content of the active ingredient relative to the whole release-controlled part A is, for example, about 1 -1 00 
wt%, preferably about 10- about 90 wt%, more preferably about 30- about 80 wt%. 

[0253] As the pharmacologically acceptable carrier contained in the release-controlled part A, various organic or 
30 inorganic carriersubstances conventionally used as preparation materials and, for example, excipient, lubricant, binder, 
disintegrant and the like can be mentioned. Where necessary, preparation additives such as preservative, antioxidant, 
stabilizer, coloring agent, sweetening agent and the like can be also used. 

[0254] As preferable examples of the excipient, lactose, sucrose, D-mannitol, D-sorbitoi, starch, pregelatinized 
starch, dextrin, crystalline cellulose, low-substituted hydroxypropylcellulose, carboxymethylcellulose sodium, gum ar- 
35 abic, dextrin, puiluian, light silicic anhydride, synthetic aluminum silicate, magnesium aluminometasilicate and the like 
can be mentioned. 

[0255] As preferable examples of the lubricant, magnesium stearate, calcium stearate, talc, colloid silica and the like 
can be mentioned. 

[0256] As preferable examples of the binder, pregelatinized starch, sucrose, gelatin, gum arabic, methylcellulose, 
40 carboxymethylcellulose, carboxymethylcellulose sodium, crystalline cellulose, sucrose, D-mannitol, trehalose, dextrin, 
pullulan, hydroxypropylcellulose, hydroxypropylmethylcellulose, polyvinylpyrrolidone and the like can be mentioned. 
[0257] As preferable examples of the disintegrant, lactose, sucrose, starch, carboxymethylcellulose, carboxymeth- 
ylcellulose calcium, croscarmellose sodium, sodium carboxymethylstarch, light silicic anhydride, low-substituted hy- 
droxypropylcellulose (L-HPC (trade name: manufactured by Shin-Etsu Chemical Co., Ltd.)) and the like can be men- 
45 tioned. 

[0258] As preferable examples of the preservative, p-oxybenzoates, chlorobutanol, benzyl alcohol, phenethyl alco- 
hol, dehydroacetic acid, sorbic acid and the like can be mentioned. 

[0259] As preferable examples of the antioxidant, sulfite, ascorbate and the like can be mentioned. 

[0260] Preparations and the like wherein the active ingredient is the above-mentioned PPI preferably contain a basic 
50 inorganic salt as a stabilizer. 

[0261] As the basic inorganic salt to be used in the present invention, basic inorganic salts of sodium, potassium, 

magnesium or calcium can be mentioned, with preference given to basic inorganic salts of magnesium or calcium. 

More preferred is a basic inorganic salt of magnesium. These may be hydrates or solvates. In the following examples, 

hydrates and solvates are also included, though not particularly indicated. 
55 [0262] As the basic inorganic salt of sodium, for example, sodium carbonate, sodium hydrogencarbonate, sodium 

hydroxide and the like can be mentioned. 

[0263] As the basic inorganic salt of potassium, for example, potassium carbonate, potassium hydrogencarbonate, 
potassium hydroxide and the like can be mentioned. 
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[0264] As the basic inorganic salt of magnesium, for example, heavy magnesium carbonate, magnesium carbonate, 
magnesium oxide, magnesium hydroxide, magnesium aluminometasilicate, magnesium silicate, magnesium alumi- 
nate, synthetic hydrotalcite [Mg 6 Ai 2 (OH) 16 -C0 3 .4H 2 0] and aluminum magnesium hydroxide [2.5MgO.AI 2 0 3 -xH 2 0] , 
preferably heavy magnesium carbonate, magnesium carbonate, magnesium oxide, magnesium hydroxide and the like 
5 can be mentioned. 

[0265] As the basic inorganic salt of calcium, precipitated calcium carbonate, calcium hydroxide and the like can be 
mentioned. 

[0266] As the basic inorganic salt, heavy magnesium carbonate, magnesium carbonate, magnesium oxide, magne- 
sium hydroxide and the like can be more preferably mentioned. 
10 [0267] The basic inorganic salt to be used in the present invention may be any as long as its 1% aqueous solution 
or suspension shows basic pH (not less than pH 7). 

[0268] The basic inorganic salts may contain one or more kinds thereof in combination, and the amount to be added 
is about 0.2 - about 0.6 part by weight, preferably about 0.2 - about 0.4 part by weight per 1 part by weight of PPl 
(benzimidazole compound and the like). Particularly, when PPl is lansoprazole or an optically active form thereof, a 
15 basic inorganic salt (preferably basic inorganic salt of magnesium or calcium, more preferably magnesium carbonate) 
is preferably contained in about 0.2 - about 0.4 part by weight per 1 part by weight of PPl. 

[0269] As preferable examples of the coloring agent, water-soluble edible tar pigments (e.g., foodcolors such as 
Food Red Nos. 2 and 3, Food yellow Nos. 4 and 5, Food Blue Nos. 1 and 2 and the like), water insoluble Sake pigments 
(e.g., aluminum salt of the aforementioned water-soluble edible tar pigment), natural pigments (e.g., p-carotene, chlo- 
20 rophyll, red iron oxide) and the like can be mentioned. 

[0270] As preferable examples of the sweetening agent, saccharin sodium, dipotassium glycyrrhizinate, aspartam, 
stevia and the like can be mentioned. 

[0271] When the release-controlled part A is a sustained release part, the release mechanism of an active ingredient 
is not particularly limited, and any of release by passive diffusion from the inside of a base material, release caused 
25 by erosion of a base material, release in response to changes in the environmental pH, release utilizing the inner 
pressure caused by the swelling of a base material due to the absorption of the environmental moisture and the like 
may be employed. 

[0272] When release by passive diffusion is to be utilized, the release-controlled part A further contains, in addition 
to the active ingredient (preferably further containing a pharmacologically acceptable carrier), a hydrophilic polymer, 
30 a liposoluble base material, or other sustained-release base materials. 

[0273] In the present specification, a "hydrophilic polymer" means a polymer capable of controlling release of an 
active ingredient by becoming a hydrogel upon absorption of water and diffusing the active ingredient contained in'the 
preparation, or by dissolution of itself in water. 

[0274] In the controlled release composition of the present invention, the release rate of the active ingredient from 
35 each release-controlled part can be freely adjusted by controlling the viscosity and amount of addition of the hydrophilic 
polymer to be used as a base material. 

[0275] The viscosity of the hydrophilic polymer contained in the release-controlled part A is, for example, preferably 
not less than 1 mPa-s, more preferably not less than 4 mPa-s, based on the viscosity of a 2 wt% aqueous solution 
(measurement temperature: 20°C). 

40 [0276] Specific examples of the hydrophilic polymer include hydroxypropylcellulose (HPC) such as HPC-SSL (trade 
name, manufactured by Nippon Soda Co., Ltd.) (viscosity of 2 wt% aqueous solution at20°C: 2.0-2.9 mPa-s), HPC-SL 
(trade name, manufactured by Nippon Soda Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: 3.0-5.9 mPa-s), 
HPC-L (trade name, manufactured by Nippon Soda Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: 6.0-1 0.0 
mPa-s), HPC-M (trade name, manufactured by Nippon Soda Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: 

45 150-400 mPa-s), HPC-H (trade name, manufactured by Nippon Soda Co., Ltd.) (viscosity of 2 wt% aqueous solution 
at 20°C: 1000-4000 mPa-s) and the like; hydroxypropylmethylcellulose such as TC-5S (trade name, manufactured by 
Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: about 15 mPa-s), TC-5R (trade name, 
manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: about 6 mPa-s), TC-5E 
(trade name, manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: about 3 

50 mPa-s), TC-5MW (trade name, manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution 
at20°C: about 4mPa-s), METOLOSE 60SH-50 (trade name, manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity 
of 2 wt% aqueous solution at 20°C: about 50 mPa-s), METOLOSE 65SH-50 (trade name, manufactured by Shin-Etsu 
Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: about 50 mPa-s), METOLOSE 90SH-100 (trade 
name, manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: about 1 00 mPa-s), 

55 METOLOSE 65SH-400 (trade name, manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous 
solution at 20°C: about 400 mPa-s), METOLOSE 90SH-400 (trade name, manufactured by Shin-Etsu Chemical Co., 
Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: about 400 mPa-s), METOLOSE 65SH-1500 (trade name, manu- 
factured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: about 1500 mPa*s), METO- 
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LOSE 60SH-4000 (trade name, manufactured by Shin-Etsu Chemical Co.. Ltd.) (viscosity of 2 wt% aqueous solution 
at 20°C: about 4000 mPa-s), METOLOSE 65SH-4000 (trade name, manufactured by Shin-Etsu Chemical Co., Ltd.) 
(viscosity of 2 wt% aqueous solution at 20°C: 

5 about 4000 mPa-s), METOLOSE 90SH-4000 (trade name, manufactured by Shin-Etsu Chemical Co., Ltd.) (vis- 

cosity of 2 wt% aqueous solution at 20°C: about 4000 mPa-s), METOLOSE 90SH-30000 (trade name, manufac- 
tured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at20°C: 

about 30000 mPa-s) and the like; methylcellulosesuch as METOLOSE SM15 (trade name, manufactured by Shin- 
Etsu Chemical Co., Ltd.) (viscosity :about 15 mPa-s, 2 wt% aqueous solution, 20°C), METOLOSE SM25 (trade 

10 name, manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: 

about 25 mPa-s), METOLOSE SM100 (trade name, manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 
2 wt% aqueous solution at 20° C: about 1 00 mPa-s), METOLOSE SM400 (trade name, manufactured by Shin-Etsu 
Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: about 400 mPa-s), METOLOSE SM1500 (trade 
name, manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% aqueous solution at20°C: about 1500 

15 mPa-s), METOLOSE SM4000 (trade name, manufactured by Shin-Etsu Chemical Co., Ltd.) (viscosity of 2 wt% 

aqueous solution at 20°C: about 4000 mPa-s), METOLOSE SM8000 (trade name, manufactured by Shin-Etsu 
Chemical Co.., Ltd.) (viscosity of 2 wt% aqueous solution at 20°C: about 8000 mPa-s) and the like; 
polyethylene oxide such as WSR N-12K (trade name, manufactured by Union Carbide Corporation) (viscosity of 
2 wt% aqueous solution at 20°C: 400-800 mPa-s), WSR N-60K (trade name, manufactured by Union Carbide 

20 Corporation) (viscosity of 2 wt% aqueous solution at 20°C: 2000-4000 mPa-s), WSR 301 (trade name, manufac- 

tured by Union Carbide Corporation) (viscosity of 1 wt% aqueous solution at25°C: 1500-4500 mPa-s), WSR Co- 
agulant (trade name, manufactured by Union Carbide Corporation) (viscosity of 1 wt% aqueous solution at25°C: 
4500-7500 mPa-s), WSR 303 (trade name, manufactured by Union Carbide Corporation) (viscosity of 1 wt% aque- 
ous solution at 25° C: 7500-10000 mPa*s), WSR 308 (trade name, manufactured by Union Carbide Corporation) 

25 (viscosity of 1 wt% aqueous solution at 25°C: 10000-15000 mPa-s) and the like; 

sodium carboxymethylcellulose such as Sunrose F-150MC (trade name, manufactured by Nippon Paper Chemi- 
cals Co., Ltd.) (viscosity of 1 wt% aqueous solution at 25°C: 1200-1800 mPa-s), Sunrose F-300MC (trade name, 
manufactured by Nippon Paper Chemicals, Co., Ltd.) (viscosity of 1 wt% aqueous solution at 25°C: 2500-3000 
mPa-s), Sunrose F-1000MC (trade name, manufactured by Nippon Paper Chemicals, Co., Ltd.) (viscosity of 1 

30 wt% aqueous solution at25°C: 8000-12000 mPa-s) and the like; and the like. Twoormore kinds of these hydrophilic 

polymers may be mixed at appropriate ratios for use. 

[0277] The content of the hydrophilic polymer relative to the whole release-controlled part A is, for example, about 
5 - about 90 wt%, preferably about 10 - about 80 wt%. 
35 [0278] As the liposoluble base material, for example, carnauba wax, hydrogenated castor oil, hydrogenated rape 
seed oil, polyglycerol esters of fatty acids and the like can be mentioned. 

[0279] As other sustained-release base material, for example, cellulose polymers such as ethylceliulose and the 
like; aminoalkyl methacrylate copolymer RS, ethyl aery late-methyl methacrylate copolymer suspension (acrylic acid 
polymers such as "Eudragit NE and the like) and the like can be mentioned. 
^o [0280] When the release caused by erosion of a base material is to be utilized, the release-controlled part A can 
further contain, in addition to the active ingredient (preferably further containing a pharmacologically acceptable carrier), 
for example, an amphiphilic base material such as polyglycolated glyceride (e.g., Gelucire50/1 3 (trade name, manu- 
factured by GATTEFOSSE) and the like. 

[0281] When the active ingredient is released in response to the changes in the environmental pH, the release- 
es controlled part A can further contain, in addition to the active ingredient (preferably further containing a pharmacolog- 
ically acceptable carrier), for example, enteric base materials [e.g., acrylic acid polymers such as methacrylic copolymer 
L [Eudragit L (trade name, manufactured by Rohm Pharma)], methacrylic copolymer LD [Eudragit L-30D55 (trade 
name, manufactured by Rohm Pharma)!, methacrylic copolymer S [Eudragit S (trade name, manufactured by Rohm 
Pharma)] and the like, hydroxypropylmethyicellulose polymers [hydroxypropylmethylcellulose phthaiate (trade name: 
50 HPMCP, Shin-Etsu Chemical), hydroxypropylmethylcellulose acetate succinate (trade name: HPMCAS, Shin-Etsu 
AQOAT, Shin-Etsu Chemical)], carboxymethylethylcellulose (trade name: CMEC, Freund Corporation), cellulose ace- 
tate phthaiate (trade name: CAP, Wako Pure Chemical Industries, Ltd.) and the like] and the like. 
[0282] As one that releases the active ingredient utilizing the inner pressure caused by the swelling of the inside of 
the composition due to the absorption of the environmental moisture, for example, one utilizing an OROS system (trade 
55 name, manufactured by ALZA) and the like can be mentioned. 

[0283] When the active ingredient is weak acidic - weak alkaline and shows relatively low water solubility, and dis- 
solution and absorption of the active ingredient at the lower small intestine - near the large intestine may become 
insufficient when used as an oral preparation, a pH adjusting agent and other dissolution aids may be added to the 
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release-controlled part A for the purpose of controlling the dissolution behavior from the release-controlled part A. 
Variation in the drug dissolution property due to the environmental pH can be reduced by the use of a pH adjusting 
agent and the like. Suppression of the variation in the drug dissolution property caused by environmental pH is extremely 
significant in achieving constant efficacy in various patients, because in vivo pH of respective patients may vary. 

5 [0284] As the pH adjusting agent, for example, organic acids such as citric acid, tartaric acid, ascorbic acid, malic 
acid, fumaric acid, malonic acid, succinic acid, maleic acid, asparlic acid, glutamic acid, edetic acid and the like, organic 
acid salts such as sodium edelate, dibasic sodium cUraLe, potassium hydrogentartrate and the like, inorganic acids 
such as phosphoric acid, hydrochloric acid, sulfuric acid and the like, inorganic acid salts such as potassium dihydrogen 
phosphate and the like can be mentioned. Of these, citric acid, tartaric acid, ascorbic acid and the like are preferable. 

10 As other dissolution aids, for example, macrogol 4000, macrogol 6000, sodium lauryi sulfate and the like can be men- 
tioned. 

[0285] The content of the pH adjusting agent and other dissolution aids relative to the whole release-controlled part 
A varies depending on the kind and the content of the active ingredient, the size of the preparation and the like, it is, 
for example, 0.5-50 wt%, preferably 2-30 wt%. 
15 [0286] The release-controlled part A can take, but not limited to, the form such as tablets, granules, fine granules, 
pellets, capsules, crystals, pastes, liquids and the like. 

[0287] When the release-controlled part A is a pharmaceutical composition, it can be prepared by a production meth- 
od conventionally used in the preparation technical field. For example, when the release-controlled part A is an imme- 
diate release part, an active ingredient and a pharmacologically acceptable carrier are mixed and molded, and when 

20 the release-controlled part A is a sustained release part, an active ingredient, a pharmacologically acceptable carrier 
and a hydrophilic polymer are mixed and molded. The dispersion mode of the active ingredient in the molded product 
may be uniform dispersion or nonuniform dispersion, with preference given to uniform dispersion. 
[0288] The release-controlled part A can also be prepared by, in addition to the above-mentioned, for example, 
tumbling granulation methods, in which an active ingredient or a mixture of an active ingredient with hydrophilic polymer, 

25 an excipient, lubricant and the like is applied in small portions onto the surface of an inert carrier particle as a core, 
while spraying a binder dissolved in a suitable solvent such as water, lower alcohol (e.g., methanol, ethanol and the 
like) and the like, pan coating methods, f luidized bed coating methods or melt granulating methods. As the inert carrier 
particle, for example, those made of sucrose, lactose, starch, crystalline cellulose or waxes can be used, and the 
average particle size thereof is preferably from about 1 00 urn to about 1500 jim. 

30 [0289] When the release-controlled part A is a tablet, it can be prepared by, for example, adding the above-mentioned 
excipient, disintegrant binder, lubricant and the like to an active ingredient (and a hydrophilic polymer), mixing (where 
necessary, further kneading) them and compression molding the mixture. 

[0290] The release-controlled part B is a functional unit that acts as a (first) sustained release part (corresponding 
to dissolution of an oral preparation in the upper small intestine - nearthe lowersmall intestine) in the controlled release 

35 composition of the present invention where the release or the active ingredient is controlled in two or more steps. 

[0291] The release rate V B of the active ingredient from the release-controlled part B is not particularly limited as 
long as it satisfies the definition of the above-mentioned sustained-release, and lower than the release rate V A of the 
active ingredient from the release-controlled part A. Preferably, the dissolution rate of an active ingredient at 1 hr after 
the start of the test is about 5 - about 100%, more preferably about 10-50%, when the Japanese Pharmacopoeia 

40 Dissolution Test Method 2 (Paddle Method) is performed using a suitable test solution (500 mL or 900 mL) at a paddle 
rotation of 1 00 rpm. As the test solution here, those similar to the above-mentioned are used. 

[0292] Alternatively, the release profile of the active ingredient from the release-controlled part B is also characterized 
in that the sustained release of the active ingredient from the release-controlled part B preferably occurs for about 1 
hr - about 118 hr, more preferably about 2 hr - about 10 hr, when the controlled release composition of the present 

45 invention is applied to the intended use (e.g., upon oral administration in the case of an oral preparation). 

[0293] The release-controlled part B is not particularly limited in the release mechanism of the active ingredient as 
long as it contains an active ingredient the same as or different from the active ingredient contained in the release- 
controlled part A, the release rate of the active ingredient satisfies the above-mentioned conditions, and the release 
of the active ingredient precedes the release of the active ingredient contained in the release-controlled part A, and 

50 any, which is similar to those mentioned above for the release-controlled part A, can be used. 

[0294] For example, as a composition wherein the active ingredient is released from the base material by passive 
diffusion, matrix compositions using the aforementioned hydrophilic polymers (e.g., hydroxypropylcellulose, hydroxy- 
propylmethylcellulose, polyethylene oxide and the like), matrix compositions using liposoluble base materials (e.g., 
carnauba wax, hydrogenated castor oil, hydrogenated rape seed oil, polyglycerol esters of fatty acids and the like), 

55 matrix compositions using sustained-release base material (e.g., cellulose polymers such as ethylcellulose and the 
like; aminoalkyl rnethacrylate copolymer RS, ethyl acrylate-methyi methacrylate copolymer suspensions [acrylic acid 
polymers such as Eudragit NE and the like] and the like), and the like can be mentioned. 

[0295] As a composition where the active ingredient is released caused by the erosion of a base material, for example, 
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matrix compositions using an amphiphilic base material such as polyglycolated glyceride (e.g., Gelucire 50/13 (trade 
name, manufactured by GATTEFOSSE) and the like, and the like can be mentioned. 

[0296] As a composition where the active ingredient is released in response to the changes in the environmental 
pH, for example, matrix compositions using enteric base materials [e.g., acrylic acid polymers such as methacryiic 

s copolymer L [Eudragit L (trade name, manufactured by Rohm Pharma)], methacryiic copolymer LD [Eudragit L-30D55 
(trade name, manufactured by Rohm Pharma)], methacryiic copoiymer S [Eudragit S (trade name, manufactured by 
Rohm Pharma)] and the like, hydroxypropylmethylcellulose polymers [hydroxypropylmethylcellulose phthalate (trade 
name: HPMCP, Shin-Etsu Chemical), hydroxypropylmethylcellulose acetate succinate (trade name: HPMCAS, Shin- 
Etsu AQOAT, Shin-Etsu Chemical)], carboxymethylethylcellulose (trade name: CMEC, Freund Corporation), cellulose 

10 acetate phthalate (trade name: CAP, Wako Pure Chemical Industries, Ltd.) and the like], and the like can be mentioned. 
[0297] As a composition where the active ingredient is released utilizing the inner pressure caused by the swelling 
of a base material due to the absorption of the environmental moisture, for example, one utilizing an OROS system 
(trade name, manufactured by ALZA) and the like can be mentioned. 

[0298] The active ingredient contained in the release-controlled part B is preferably the same as the one contained 
15 in the release-controlled part A. When the active ingredient contained in the release-controlled part B is the same as 
the one contained in the release-controlled part A, those mentioned above, preferably PPI, steroid C 17 2 o lyase inhibitor 
and DPP-IV inhibitor, more preferably PPI, can be exemplified. As used herein, by the "same" is meant that the active 
ingredients contained in the both release-controlled parts are functionally the same. For example, in the case of PPI, 
the active ingredients contained in each release-controlled part may be the same compound or different compounds 
20 as long as they have a PPI activity. 

[0299] On the other hand, when the active ingredient contained in the release-controlled part B is different from the 
active ingredient contained in the release-controlled part A, one that can be a combination agent aiming at an addition 
or synergistic effect of efficacy, reduction of side effects and the like is preferable. For example, in the case of a DPP-IV 
inhibitor, it can be used in combination with drugs such as a therapeutic agent for diabetes, a therapeutic agent for 
25 diabetic complications, an antihyperlipemia agent, an antihypertensive agent, an antiobestic agent, a diuretic, an an- 
tithrombotic agent and the like (hereinafter to be abbreviated as a combination drug). 

[0300] The dose of the combination drug can be determined as appropriate based on the dose clinically employed. 
The proportion of the DPP-IV inhibitor and a combination drug can be appropriately determined depending on the 
administration subject, administration route, target disease, condition, combination and the like. When, for example, 
30 the administration subject is a human, a combination drug is used in an amount of 0,01 -1 00 parts by weight per 1 part 
by weight of the DPP-IV inhibitor. 

[0301] Examples of the above-mentioned therapeutic agent for diabetes include insulin preparations (e.g., animal 
insulin preparations extracted from pancreas of cattle, swine; human insulin preparations synthesized by genetic en- 
gineering techniques using Escherichia coli or yeast; zinc insulin; protamine zinc insulin; fragments or derivatives of 

35 insulin (e.g., INS-1 and the like)), insulin sensitizers (e.g., pioglitazone hydrochloride, rosiglilazone (maleate), Gl- 
262570, JTT-501, MCC-555, YM-440, KRP-297, CS-011, FK-614, NN-622, AZ-242, BMS-298585, EML-16336, com- 
pounds described in WO99/58510 (e.g., (E)-4-[4-(5-methyI-2-phenyl-4-oxazolylmethoxy)benzyloxyimino]-4-phenylbu- 
tyric acid)), PPARy agonists, PPARy antagonists, PPARy/a dual agonists, a-glucosidase inhibitors (e.g., voglibose, 
acarbose, miglitol, emiglitate), biguanides (e.g., phenformin, metformin, buformin), insulin secretagogues [sulfonylu- 

^0 reas (e.g., tolbutamide, glibenclamide, gliclazide, chlorpropamide, tolazamide, acetohexamide, glyclopyramide, 
glimepiride, glipizide, glybuzole and the like), repaglinide, senaglinide, nateglinide, mitiglinide or calcium salt hydrate 
thereof], GLP-1 receptor agonists [e.g., GLP-1, NN-2211, AC-2993 (exendin-4), BIM-51077, Aib(8,35)hGLP-1 (7,37) 
NH 2 ]» amyrin agonists (e.g., pramlintide), phosphotyrosine phosphatase inhibitors (e.g., vanadic acid), p3 agonists (e. 
g.. CL-316243, SR-58611-A, UL-TG-307, SB-226552, AJ-9677, BMS-196085, AZ40140), gluconeogenesis inhibitors 

45 (e.g., glycogen phosphorylase inhibitors, glucose-6-phosphatase inhibitors, glucagon antagonists, somatostatin re- 
ceptor agonists), SGLT (sodium-glucose cotransporter) inhibitors (e.g., T-1095) and the like. 

[0302] Examples of the therapeutic agent for diabetic complications include aldose reductase inhibitors (e.g. , Tolre- 
stat, Epalrestat, Zenarestat, Zopolrestat, Minalrestat, Fidarestat, SNK-860, CT-112), neurotrophic factors and increas- 
ing drugs thereof (e.g., NGF, NT-3, BDNF, neurotrophin production-secretion promoters described in WO01/14372 (e. 
so g M 4-(4-chlorophenyl)-2-(2-methyl-1 -imidazolyl)-5-[3-(2-methylphenoxy)propyl]oxazole) and the like), neuranagenesis 
stimulators (e.g., Y-128), PKC inhibitors (e.g., LY-333531), AGE inhibitors (e.g., ALT946, pimagedine, pyratoxanthine, 
N-phenacylthiazolium bromide (ALT766), EXO-226), active oxygen scavengers (e.g., thioctic acid), cerebral vasodila- 
tors (e.g., tiapride, mexiletine), and the like. 

[0303] Examples of the antihyperlipemia agent include statin compounds which are cholesterol synthesis inhibitors 
55 (e.g., cerivastatin, pravastatin, simvastatin, lovastatin, atorvastatin, fluvastatin, itavastatin and salts thereof (e.g., so- 
dium salt)), squalene synthase inhibitors (e.g., compounds described in WO97/10224, such as N-[[(3R,5S)-1-(3-ace- 
toxy-2,2-dimethylpropyl)-7-chloro-5-(2,3-dimethoxyphenyl)-2-oxo-1 , 2, 3, 5-tetrahydro-4,1-benzoxazepin-3-yl]acetyl] 
piperidine-4-acetic acid and the like), fibrate compounds (e.g., bezafibrate, clofibrate, sirnfibrate, clinofibrate), ACAT 
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inhibitors (e.g., Avasimibe, Eflucimibe), anion exchange resins (e.g., cholestyramine), probucol, nicotinic acid drugs (e. 
g., nicomol, niceritrol), ethyl icosapentate, plant sterols (e.g., soysteroi, y-oryzanol) and the like. 
[0304] Examples of the antihypertensive agent include angiotensin converting enzyme inhibitors (e.g., captopril, 
enalaprii, delapril), angiotensin II antagonists (e.g., candesartan cilexetil, losartan, eprosartan, valsartan, telmisartan, 

5 irbesartan, tasosartan), calcium antagonists (e.g., manidipine, nifedipine, amlodipine, efonidipine, nicardipine), potas- 
sium channel openers (e.g., levcromakaiim, L-27152, AL 0671, NlP-121), Clonidine and the like. 
[0305] Examples of the antiobestic agenL include antiobeslic agents acting on the central nervous system (e.g., 
Dexfenfluramine, fenfluramine, phentermine, Sibutramine, amfepramone, dexamphetamine, Mazindol, phenylpropa- 
nolamine, clobenzorex), pancreatic lipase inhibitors (e.g., orlistat) : p3 agonists (e.g., CL-316243, SR-58611-A, UL-TG- 

10 307, SB-226552, AJ-9677, BMS-1 96085, AZ401 40), peptide anorexiants (e.g., leptin, CNTF (Ciliary Neurotropic Fac- 
tor)), cholecystokinin agonists (e.g., Itntitript, FPL-15849) and the like. 

[0306] Examples of the diuretic include xanthine derivatives (e.g., sodium salicylate and theobromine, calcium sal- 
icylate and theobromine), thiazide preparations (e.g., ethiazide, cyclopenthiazide, trichioromethyazide, hydrochloro- 
thiazide, hydroflumethiazide, benzylhydrochiorothiazide, penfiutizide, polythiazide, methyclothiazide), antialdosterone 
15 agents (e.g., spironolactone, triamterene), carbonate dehydratase inhibitors (e.g., acetazolamide), chlorobenzenesul- 
fonamide agents (e.g., chlortalidone, mefruside, indapamide), azosemide, isosorbide, etacrynic acid, piretanide, 
bumetanide, furosemide and the like. 

[0307] Examples of the antithrombotic'agent include heparin (e.g., heparin sodium, heparin calcium, daiteparin so- 
dium), warfarin (e.g., warfarin potassium), anti-thrombin drugs (e.g., aragatroban), thrombolytic agents (e.g., urokinase, 
20 tisokinase, alteplase, nateplase, monteplase, pamiteplase), platelet aggregation inhibitors (e.g., ticlopidine hydrochlo- 
ride, cilostazol, ethyl icosapentate, beraprost sodium, sarpogrelate hydrochloride) and the like. 
[0308] The combination drug is preferably an insulin preparation, an insulin sensitizer, an a-glucosidase inhibitor, a 
biguanide, an insulin secretagogue (preferably sulfonylurea) or the like. 

[0309] DPP-IV inhibitors and these combination drugs may be processed to give a combination agent aiming at an 
25 addition or synergistic effect of the efficacy, reduction of side effects and the like, by adding one or both of them to the 
release-controlled part A of the controlled release composition of the present invention, and adding the other or both 
of them to the release-controlled part B. Alternatively, the combination drug may be administered separately as a single 
preparation. 

[0310] Of the controlled release compositions of the present invention, a composition containing, as an active ingre- 
30 dient, PPI such as benzimidazole compounds (e.g., lansoprazole and an optically active form thereof) and the above- 
mentioned imidazole compounds, (particularly, compounds represented by the above-mentioned formulas (P), (I), (II) 
and (Ml), an optically active form thereof), is useful as a pharmaceutical agent, since it has a superior antiulcer activity, 
a gastric acid secretion-inhibiting action, a mucosa-protecting action, an anti-Helicobacter pylori activity and the like, 
and shows low toxicity. In this case, the controlled release composition of the present invention can be orally admin- 

35 jstered to mammals (e.g., human, monkey, sheep, horse, dog, cat, rabbit, rat, mouse and the like) for the prophylaxis 
or treatment of digestive ulcer (e.g., gastric ulcer, duodenal ulcer, anastomotic ulcer etc.), Zollinger-Ellison syndrome, 
gastritis, reflux esophagitis, Symptomatic Gastroesophageal Reflux Disease (Symptomatic GERD), NUD (Non Ulcer 
Dyspepsia) , stomach cancer (including stomach cancer caused by promoted production of interleukin-1 p due to genetic 
polymorphism of terleukin-1), stomach MALT lymphoma and the like, eradication of Helicobacter pylori, suppression 

40 of upper gastrointestinal hemorrhage caused by digestive ulcer, acute stress ulcer and hemorrhagic gastritis, suppres- 
sion of upper gastrointestinal hemorrhage caused by invasive stress (stress caused by major surgery requiring intensive 
management after operation and cerebrovascular disorder, head trauma, multiple organ failure and extensive bum 
requiring intensive care), treatment or prophylaxis of ulcer caused by nonsteroidal anti-inflammatory agent; or the 
treatment, prophylaxis and the like of hyperacidity and ulcer caused by postoperative stress. For eradication of Heli- 

45 cobacter pylori, PPI and other active ingredients (e.g., 1 to 3 kinds of active ingredients) may be concurrently used. 
[0311] As the "other active ingredients", for example, antibacterial agents such as an anti-Helicobacter pylori active 
substance, an imidazole compound, a quinolone compound and the like, and bismuth salt can be mentioned. Partic- 
ularly, a pharmaceutical agent comprising PPI and an antibacterial agent in combination is preferable. Of these, a 
combined use with antibacterial agents such as an anti-Helicobacter pylori active substance, an imidazole compound 

50 and the like is preferable. 

[0312] As the "anti-Helicobacter pylori active substance", for example, antibiotic penicillin (e.g., amoxicillin, ben- 
zylpenicillin, piperacillin, mecillinam and the like), antibiotic cefem (e.g., cefixime, cefaclor and the like), antibiotic mac- 
rolide (e.g., antibiotic erythromycins such as erythromycin, clarithromycin and the like), antibiotic tetracycline (e.g., 
tetracycline, minocycline, streptomycin and the like), aminoglycoside antibiotics (e.g., gentamicin, amikacin and the 

55 like), imipenem and the like can be mentioned. Of these, antibiotic penicillin, antibiotic macrolide and the like are 
preferable. 

[0313] As the "imidazole compound", for example, metronidazole, miconazole and the like can be mentioned. 
[0314] As the "bismuth salt", for example, bismuth acetate, bismuth citrate and the like can be mentioned. 
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[0315] Antibacterial agents of the "quinolone compounds" are also preferable and, for example, ofloxacin, cipioxacin 
and the like can be mentioned. 

[0316] Particularly, for eradication of Helicobacter pylori, PPI and antibiotic penicillin (e.g., amoxicillin etc.) and/or 
antibiotic erythromycin (e.g., clarithromycin etc.) are preferably used in combination. 

5 [031 7] PPI and these combination drugs may be administered separately, or may be processed to give a combination 
agent aiming at an addition or synergistic effect of the efficacy, reduction of side effects and the like, by adding one or 
both of them to the release-controlled part A and adding the other or both of them to the release-controlled part B. 
[0318] The content of the active ingredient relative to the whole release-controlled part B is, for example, about 1-80 
wt%, preferably about 5- about 50 wt%, more preferably about 1 0- about 30 wt%. 

10 [0319] The content of the active ingredient in each release-controlled part relative to the whole active ingredient in 
the controlled release composition of the present invention is, for example, about 5 - about 95 wt% for the release- 
controlled part A and about 5 - about 95 wt% for the release-controlled part B, preferably, about 20 - about 80 wt% for 
the release-controlled part A and about 20 - about 80 wt% for the release-controlled part B, more preferably, about 30 
- about 70 wt% for the release-controlled part A and about 30 - about 70 wt% for the release-controlled part B. 

15 [0320] In one preferable embodiment, the release-controlled part B contains a hydrophilic polymer as a sustained- 
release base material in addition to the active ingredient As specific examples of the hydrophilic base material, those 
mentioned above for the release-controlled part A can be mentioned. 

[0321] . The viscosity of the hydrophilic polymer contained in the release-controlled part B is, for example, preferably 
not less than 1 mPa-s, more preferably not less than 4 mPa-s, based on the viscosity of a 2 wt% aqueous solution 
20 (measurement temperature: 20°C). 

[0322] The content of the hydrophilic polymer relative to the whole release-controlled part B is, for example, about 
5 - about 90 wt%, preferably about 1 0 - about 80 wt%. 

[0323] When the release-controlled part A and the release-controlled part B are both sustained-release matrices 
containing a hydrophilic polymer, the release rate in each release-controlled part can be appropriately set to a desired 

25 rate by, for example, controlling the viscosity and the amount of addition of the hydrophilic polymer to be contained. 
Those of ordinary skill in the art can easily modify such design. For example, using a relatively low viscous hydrophilic 
polymer for the release-controlled part A, and a relatively highly viscous hydrophilic polymer for the release-controlled 
part B, the release from the release-controlled part A can be controlled to the release rate V A , which is faster than the 
release rate V B from the release-controlled part B (e.g., Examples 1 - 4 below). Alternatively, using a relatively low 

30 content hydrophilic polymer for the release-controlled part A, and a relatively high content hydrophilic polymer for the 
release-controlled part B, the release from the release-controlled part A can be controlled to the release rate V A , which 
is faster than the release rate V B from the release-controlled part B. 

[0324] The controlled release composition of the present invention containing the release-controlled part A and the 
release-controlled part B may take any form as long as the release of the active ingredient contained in the release- 
es controlled part B precedes the release of the active ingredient contained in the release-controlled part A and it may 
take the form such as, but not limited to, for example, tablets, granules, fine granules, pellets, capsules, crystals, pastes 
and the like. As used herein, by the "precede" is meant that the release of the active ingredient contained in the release- 
controlled part B starts earlier than the release of the active ingredient contained in the release-controlled part A and 
the release of the active ingredient contained in the release-controlled part A is started after the completion or during 
40 the release (release of the majority of the active ingredient has been completed) of the active ingredient from the 
release-controlled part B.The relationship in time between the completion of the release of the active ingredients from 
the both release-controlled parts is not particularly limited, and the release from the release-controlled part B generally 
ends earlier. As long as the release of the active ingredient from the whole controlled release composition shows a 
two-step release pattern in which sustained release at a predetermined release rate (V B ) changes to immediate release 
45 or sustained release at a faster release rate (V A ), the release of the active ingredient from the release-controlled part 
A may finish simultaneously with or before the completion of the release of the active ingredient from the release- 
controlled part B. 

[0325] Preferably, the controlled release composition of the present invention has a structure wherein the release- 
controlled part A is coated with the release-controlled part B. As used herein, by the "coated" is meant a state where 

so the release-controlled part B covers substantially the entire surface of the release-controlled part A. By the "substan- 
tially" is meant that the release-controlled part B covers, though not completely, the surface of the release-controlled 
part A to the extent that the start of the release of the active ingredientf rom the release-controlled part A can be defined. 
In contrast, when a part of the release-controlled part A is coated with the release-controlled part B (e.g., spantab type 
tablet and the like), or is not coated at all (e.g., granule mixture or capsule containing the same and the like), the 

55 exposed surface of the release-controlled part A (which is not in contact with the release-controlled part B) needs to 
undergo a treatment to delay the start of the release of the active ingredient by a different means (e.g., coating of pH- 
dependent soluble film made of the aforementioned enteric base material etc., known timed release systems such as 
film soluble type, film withdrawal type, film disintegration type, film permeation type and the like. 
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[0326] When the controlled release composition of the present invention is a pharmaceutical composition, it can be 
prepared by mixing the active ingredient with a sustained-release base material, preferably the above-mentioned hy- 
drophllic polymer, according to a method conventionally used in the preparation technical field and, for example, coating 
the release-controlled part A with the obtained mixture. A pharmacologically acceptable carrier may be added in the 
s above-mentioned mixing and/or coating step. As the pharmacologically acceptable carrier, those similar to the above- 
menLioned for the release-controlled pari A can be used. The dispersion mode of the active ingredient in the release- 
controlled part B of the obtained composition may be uniform dispersion or nonuniform dispersion, with preference 
given to uniform dispersion. 

[0327] When the controlled release composition of the present invention is a granule, coating with the release-con- 

10 trolled part B can be performed by, for example, tumbling granulation methods, in which the active ingredient and a 
base material such as a hydrophilic polymer and the like, or a mixture thereof with a pharmacologically acceptable 
carrier such as excipient, lubricant and the like is applied in small portions onto the surface of the release-controlled 
part A as a core, which is prepared by any of the above-mentioned methods, while spraying a binder dissolved in a 
suitable solvent such as water, lower alcohol (e.g., methanol, ethanol and the like) and the like, pan coating methods, 

15 fiuidized bed coating methods or molten granulation methods. 

[0328] Furthermore, when the controlled release composition of the present invention is a tablet, coating with the 
release-controlled part B can be performed by compression molding a mixture as an outer shell, which is obtained by 
adding, for example, the above-mentioned excipient, disintegrant, binder, lubricant and the like to the active ingredient 
and a hydrophilic polymer and mixing them (further kneading where necessary), on the release-controlled part A as a 

20 core, which is prepared by any of the above-mentioned methods. 

[0329] When the active ingredient in the release-controlled part B is markedly inactivated under acidic conditions, 
the surface of the release-controlled part may be coated with an enteric base material such as acrylic acid polymers 
including methacryiic acid copolymer L [Eudragit |_ (trade name, manufactured by Rohm Pharma)], methacrylic acid 
copolymer LD [Eudragit L-30D55 (trade name, manufactured by Rohm Pharma)], methacrylic acid copolymer S 

25 [Eudragit S (trade name, manufactured by Rohm Pharma)] and the like, hydroxypropyimethylcellulose phthalates [HP- 
50, HP-55, HP-55S (trade names, manufactured by Shin-Etsu Chemical Co., Ltd.) and the like. 
[0330] In another preferable embodiment, the controlled release composition of the present invention futher com- 
prises a release-controlled part C comprising an active ingredient the same as or different from the active ingredient 
contained in the release-controlled part A and/or the release-controlled part B, which part C is capable of controlling 

30 release of the active ingredient to occur at a predetermined rate (V c ) faster than the release rate (V B ) of the release- 
controlled part B. In the controlled release composition, the release of the active ingredient from the release-controlled 
part C precedes the release of the active ingredient from the release-controlled part B. As used herein, by the "precede" 
is meant the same as mentioned above for the release of the active ingredients contained In the release-controlled 
part A and the release-controlled part B. Namely, the release of the active ingredient contained in the release-controlled 

35 part B is started after the completion or during the release (release of the majority of the active ingredient has been 
completed) of the active ingredient from the release-controlled part C. The relationship in time between the completion 
of the release of the active ingredients from the both release-controlled parts is that V c is generally much faster than 
V B and the release from the release-controlled parte generally ends earlier, because the content of the active ingredient 
is generally higher in the release-controlled part B. 

40 [0331] Preferably, the controlled release composition of the present invention has a structure wherein the release- 
controlled part A Is coated with the release-controlled part B, and further, the release-controlled part B is coated with 
the release-controlled part C. As used herein, by the "coated" is meant the same as mentioned above for the release- 
controlled part A and the release-controlled part B. In contrast, when a part of the release-controlled part B is coated 
with the release-controlled part C (e.g., spantab type tablet and the like), or is not coated at all (e.g., granule mixture 

45 or capsule containing the same and the like), no particular problem occurs as long as the release of the active ingredient 
from the release-controlled part C is immediate release. However, when it is sustained release or delayed dissolution, 
the exposed surface of the release-controlled part B (which is not in contact with the release-controlled part C) needs 
to undergo a treatment to delay the start of release of the active ingredient by a different means (e.g., coating of pH- 
dependent soluble film made of the aforementioned enteric base material etc., known timed release systems such as 
so film soluble type, film withdrawal type, film permeation type etc.). 

[0332] The release-controlled part C is a functional unit responsible for the first release controlling step (correspond- 
ing to dissolution of oral preparation in the stomach to near the upper small intestine) of the above-mentioned controlled 
release composition wherein the release of the active ingredient is controlled in three steps, and acts as an immediate 
release part or a sustained release part wherein the release rate V c of the active ingredient is faster than that (V B ) of 
55 the release-controlled part B (in the latter case, the release-controlled part B is a second sustained release part and 
the release-controlled part A (when it is a sustained release part) is a third sustained release part). 
[0333] Preferably, the release rate V c of the active ingredient from the release-controlled part C is the same as or 
not less than the release rate V A of the active ingredient from the release-controlled part A, and specifically, the dis- 
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solution rate of an active ingredient at 30 min after the start of the test is not less than 50%, more preferably not less 
than 85%, when the Japanese Pharmacopoeia Dissolution Test Method 2 (Paddle Method) is performed using a suitable 
test solution (500 mi_ or 900 mL) at a paddle rotation of 1 00 rpm. 

[0334] Alternatively, the release profile of the active ingredient from the release-controlled part C is also characterized 
5 in that the sustained release of the active ingredient from the release-controlled part C is completed within about 2 hr, 
more preferably within about 30 min after application (e.g., after administration) to the inlended use (e.g., upon oral 
administration in the case of an oral preparation). 

[0335] The active ingredient contained in the release-controlled part C is preferably the same as that contained in 
the release-controlled part A. When the active ingredient contained in the release-controlled part C is the same as that 

10 contained in the release-controlled part A, which is exactly as mentioned above is preferably exemplified. 

[0336] On the other hand, when the active ingredient contained in the release-controlled part C is different from that 
contained in the release-controlled part A, one that can be a combination agent aiming at an addition or synergistic 
effect of the efficacy, reduction of side effects and the like is preferable and, for example, a combination drug similar 
to that described for the release-controlled part B can be mentioned. 

15 [0337] The content of the active ingredient relative to the whole release-controlled part C is, for example, about 0.1 
- 100 wt%, preferably about 1 - about 95 wt%, more preferably about 5 - about 90 wt%. 

[0338] In addition, the content of the active ingredient in each release-controlled part relative to the whole active 
ingredient in the controlled release composition of thepresent invention is, for example, about 5-95 wt%forthe release- 
controlled part A, about 5 - about 95 wt%forthe release-controlled part B and 0 - about 40 wt% for the release-controlled 
20 part C (when it is 0%, the release-controlled part C does not exist), preferably, about 20 - about 75 wt% for the release- 
controlled part A, about 20 - about 75 wt%forthe release-controlled part B and about 5 - about 30 wt%forthe release- 
controlled part C, more preferably, about 30 - about 65 wt% for the release-controlled part A, about 30 - about 65 wt% 
for the release-controlled part B and about 5 - about 20 wt% for the release-controlled part C. 

[0339] The release-controlled part C is preferably an immediate release part. In this case, the release-controlled part 
25 may be an active ingredient itself. It is preferable that it contain, in addition to the active ingredient, a carrier acceptable 
in the field relating to the use of the composition (e.g., pharmacologically acceptable carrier in the case of a pharma- 
ceutical composition). As the pharmacologically acceptable carrier, for example, preparation additives such as the 
above-mentioned excipient, lubricant, binder, disintegrant, preservative, antioxidant, stabilizer, coloring agent, sweet- 
ening agent and the like for the release-controlled part A can be used. 
30 [0340] The controlled release composition of the present invention comprising release-controlled part A, release- 
controlled part B and release-controlled part C can take, but not limited to, forms such as tablets, granules, fine granules, 
pellets, capsules, crystals, pastes and the like. 

[0341] When the controlled release composition of the present invention is a pharmaceutical composition, it can be 
prepared by mixing the active ingredient with a pharmacologically acceptable carrier according to a method conven- 
es tionally used in the preparation technical field and, for example, coating the above-mentioned composition, wherein 
the release-controlled part A is coated with the release-controlled part B, with the obtained mixture. The dispersion 
mode of the active ingredient in the release-controlled part C of the obtained composition may be uniform dispersion 
or nonuniform dispersion, with preference given to uniform dispersion. 

[0342] When the controlled release composition of the present invention is a granule, coating with the release-con- 
40 trolled part C can be performed by, for example, tumbling granulation methods, in which the active ingredient or a 
mixture thereof with a pharmacologically acceptable carrier such as excipient, lubricant and the like is applied in small 
portions onto the surface of the composition as a core, wherein the release-controlled part A is coated with the release- 
controlled part B, which is prepared by any of the above-mentioned methods, while spraying a binder dissolved in a 
suitable solvent such as water, lower alcohol (e.g., methanol, ethanol and the like) and the like, pan coating methods, 
45 fluidized bed coating methods or molten granulation methods. 

[0343] Furthermore, when the controlled release composition of the present invention is a tablet, coating with the 
release-controlled part C can be performed by compression molding a mixture as an outer shell, which is obtained by 
adding, for example, the above-mentioned excipient, disintegrant, binder, lubricant and the like to the active ingredient 
and mixing them (further kneading where necessary), on the composition as a core, wherein the release-controlled 
so part A is coated with the release-controlled part B, which is prepared by any of the above-mentioned methods. In 
addition, a controlled release composition having the release-controlled part C can be prepared by spraying, using 
fluidized bed coating methods and the like, an aqueous dispersion prepared by adding, for example, the above-men- 
tioned excipient, disintegrant, binder, lubricant and the like to the active ingredient. 

[0344] When the active ingredient in the release-controlled part C is markedly inactivated under acidic conditions, 
55 the surface of the release-controlled part may be coated with enteric base materials such as acrylic acid polymers 
including methacryiic acid copolymer L [Eudragit L (trade name, manufactured by Rohm Pharma)], methacrylic acid 
copolymer LD [Eudragit L-30D55 (trade name, manufactured by Rohm Pharma)], methacrylic acid copolymer S 
[Eudragit S (trade name, manufactured by Rohm Pharma)] and the like, hydroxypropylmethylcellulose phthalates [HP- 
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50, HP-55, HP-55S (trade names, manufactured by Shin-Etsu Chemical Co., Ltd.) and the like. 
[0345] The controlled release composition of the present invention is particularly useful as an oral preparation. The 
composition can realize, after oral administration, sustained drug dissolution (preferably about 1 - about 18 hr, more 
preferably about2 - about 12 hr) in thestomach - near the lower small intestine dueto the release of the active ingredient 

5 from the release-controlled part B, and a subsequent more rapid drug dissolution (about 30 min - about 6 hr, preferably 
abouL 30 - about 3 hr) in the lower small intestine - near the. large intestine due to the release of the active ingredient 
from the release-controlled part A. As a result, drug dissolution property and absorbability in the lower small intestine 
- near the large intestine can be improved, and the drug blood concentration can be maintained within an effective 
therapeutic range for a longer period of time. 

10 [0346] Furthermore, the controlled release composition, wherein the release-controlled part B is coated with a re- 
lease-controlled part C, can realize rapid drug dissolution and absorption in the first stage (within about 2 hr, preferably 
about 30 min. after oral administration) due to the dissolution of the active ingredient contained in the release-controlled 
part C, and rise of the drug blood concentration can be accelerated. 

[0347] While the present invention is explained in more detail by referring to the following Reference Examples^. 
15 Synthetic Examples, Comparative Examples, Examples and Experimental Examples, which are not to be construed 
as limitative. The present invention may be modified within the range that does not go beyond the scope of the present 
invention. 

[0348] In the following Reference Examples and Synthetic Examples, room temperature means about 15-30°C. 
[0349] 1 H-NMR was measured using Varian Gemini-200 and Mercury-300 and CDCI 3 , DMSO-d 6 and CD 3 OD as 
20 solvents, wherein chemical shift 8 (ppm) from tetramethylsiiane as the internal standard was shown. 
[0350] Other symbols mean the following. 



s: 


singlet 


d: 


doublet 


25 t: 


triplet 


q: 


quartet 


m: 


multiplet 


br: 


broad 


bs: 


broad singlet 


30 bm: 


broad multiplet 


J: 


coupling constant 



Reference Example 1 

35 tert-Butyl 2-hydroxyethyl(methyl)carbamate 

[0351] To a mixture of 2-(methyiamino)ethanol (30.04 g) and ethyl acetate (90 mL) was dropwise added a mixture 
of di-tert-butyl dicarbonate (87.30 g) and ethyl acetate (10 mL) under ice-cooling. After stirring at room temperature 
for 2 hrs., the mixture was concentrated under reduced pressure. The residue was dissolved in ethyl acetate (150 mL), 
40 washed with water (100 mL) and dried over anhydrous magnesium sulfate. Concentration under reduced pressure 
gave the title compound (66.19 g) as a colorless oil. 

1H-NMR (CDCI 3 ) : 1 .47 (9H,s), 2.92 (3H,s), 3.40 (2H,t,J-5.1 Hz), 3.72-3.80(2H,m). 
Reference Example 2 

45 

2~(Methylamino)ethyl acetate hydrochloride 

[0352] To a mixture of 2-(methylamino)ethanol (1 .50 g) and ethyi acetate (20 mL) was added di-tert-butyl dicarbonate 
(4.37 g) under ice-cooling. After stirring under ice-cooling for 1.5 hrs., acetic anhydride (2.08 mL), pyridine (1.78 mL) 

so and 4-dimethyiaminopyridine (0.12 g) were added. After stirring at room temperature for 2 hrs., ethyl acetate (50 mL) 
was added to the reaction mixture, and the mixture was washed with water (50 mL), a 5% aqueous citric acid solution 
(50 mL) and saturated brine (50 mL). After drying over anhydrous magnesium sulfate, the mixture was concentrated 
under reduced pressure. To the residue was added a 4N hydrogen chloride - ethyl acetate solution (20 mL), and the 
mixture was stirred at room temperature for 2 hrs. Diethyl ether (10 mL) was added, and the precipitated solid was 

55 collected by filtration. The solid was dried under reduced pressure to give the title compound (2.93 g) as a white solid. 
1 H-NMR(DMSO~d 6 ): 2.07 (3H,s), 2.53(3H, s), 3.12-3.17 (2H,m), 4.24-4.30 (2H,m), 9.29 (2H ( br). 
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Reference Example 3 

2-(Methylamino)ethyl trimethylacetate hydrochloride 

s [0353] To a mixture of tert-butyl 2-hydroxyethyl(methyl)carbamate (1.75 g) obtained in Reference Example 1 and 
ethyl acetate (15 mL) was added Lriethylamine (1 .67 mL) and a mixture of trimethylacelyl chloride (1 .35 mL), and ethyl 
acetate (5 mL) was dropwise added. After stirring at room temperature for 2 hrs., pyridine (1 .62 mL) was added, and 
the mixture was stirred overnight at room temperature. Ethyl acetate (50 mL) was added to the reaction mixture, and 
the mixture was washed with water (50 mL), a 5% aqueous citric acid solution (50 mL) and saturated brine (50 mL), 

10 and dried over anhydrous magnesium sulfate. After concentration under reduced pressure, a 4N hydrogen chloride - 
ethyl acetate solution (1 0 mL) was added to the residue. After stirring at room temperature for 2 hrs., diethyl ether (1 0 
mL) was added, and the precipitated solid was collected by filtration. The solid was dried under reduced pressure to 
give the title compound (1 .65 g) as a white solid. 

lH-NMR(DMSO-d 6 ) : 1.18 (9H,s), 2.56 (3H,s), 3.17 (2H,t,J=10.5Hz), 4.22-4.28 (2H,m), 9.19(2H,br). 

15 

Reference Example 4 

2-(Methylamino)ethyl cyclohexanecarboxylate hydrochloride 

20 [0354] To a mixture of tert-butyl 2-hydroxyethyl(methyl)carbamate (1.75 g) obtained in Reference Example 1 and 
ethyl acetate (20 mL) were added pyridine (0.97 mL) and 4-dimethylaminopyridine (catalytic amount), and cyclohex- 
anecarbonyl chloride (1 .60 mL) was dropwise added. After stirring at room temperature for 2 hrs., pyridine (0.65 mL) 
and cyclohexanecarbonyl chloride (0.58 mL) were added, and the mixture was stirred overnight at room temperature. 
Ethyl acetate (50 mL) was added to the reaction mixture, and the mixture was washed with water (50 mL), a 5% 

25 aqueous citric acid solution (50 mL) and saturated brine (50 mL), and dried over anhydrous magnesium sulfate. After 
concentration under reduced pressure, a 4N hydrogen chloride - ethyl acetate solution (10 mL) was added to the 
residue. After stirring at room temperature for 2 hrs., diethyl ether (1 0 mL) was added, and the precipitated solid was 
collected by filtration. The solid was dried under reduced pressure to give the title compound (1 .88 g) as a white solid. 
1 H-NMR(DMSO-d 6 ) : 1.10-1.45 (5H,m), 1.5-1.73 (3H,m), 1 .83-1 .93(2H,m), 2.29-2.42 (1H,m), 2.54 (3H,s), 3.12-3.18 

30 (2H,m), 4.23-4.29(2H,m), 9.23 (2H,br). 

Reference Example 5 

2-(Methylamino)ethyl benzoate hydrochloride 

35 

[0355] To a mixture of 2-(methylamino)ethanol (30.04 g) and ethyl acetate (90 mL) was dropwise added a mixture 
of di-tert-butyl dicarbonate (87.30 g) and ethyl acetate (10 mL) under ice-cooling. After stirring at room temperature 
for 1 hr., benzoyl chloride (61 .8 g) and pyridine (38.8 mL) were added under ice-cooling. After stirring at room temper- 
ature for 1 hr., a solid was filtered off. The solid was washed with ethyl acetate (1 00 mL) and the filtrate and the washing 

40 were combined, which was washed with water (100 mL) and saturated brine (100 mL). After drying over anhydrous 
magnesium sulfate, the mixture was concentrated under reduced pressure. The residue was dissolved in ethyl acetate 
(100 mL), a 4N hydrogen chloride - ethyl acetate solution (200 mL) was added, and the mixture was stirred at room 
temperature for 30 min. Diethyl ether (1 00 mL) was added and a solid was collected by filtration. The solid was washed 
twice with ethyl acetate (100 mL) and dried under reduced pressure at 60°C to give the title compound (57.4 g) as a 

45 white solid. 

1 H-NMR(DMSO-d 6 ): 2.62 (3H,s), 3.32 (2H,m), 4.53 (2H,t,J==9.9Hz), 7.51-7.57 (2H,m), 7.68 (1H,m), 8.11 (2H,d, 
J-7.8HZ), 9.26(2H,bs). 

Reference Example 6 

50 

2-(Methylamino)ethyl 4-methoxybenzoate hydrochloride 

[0356] To a mixture of tert-butyl 2- hydroxy ethyl (methyl) cam am ate (1,75 g) obtained in Reference Example 1 and 
ethyl acetate (10 mL) were added 4-methoxybenzoyl chloride (1.88 g) and pyridine (0.97 mL). After stirring at room 
55 temperature for 14 hrs., 4-methoxybenzoyl chloride (0.70 g) and pyridine (0.97 mL) were added and the mixture was 
stirred at room temperature for 1 hr. Ethyl acetate (80 mL) was added to the reaction mixture, and the mixture was 
washed with water (20 mL), a saturated aqueous sodium hydrogen carbonate solution (20 mL) and water (20 mL), and 
dried over anhydrous magnesium sulfate. After concentration under reduced pressure, the residue was dissolved in 
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ethyl acetate (10 mL), and a 4N hydrogen chloride - ethyl acetate solution (10 rnL) was added. After stirring at room 
temperature for 1 hr., diethyl ether (20 mL) was added, and the precipitated solid was collected by filtration. The solid 
was washed twice with ethyl acetate (15 mL) and dried under reduced pressure at 60°C to give the title compound 
(1 .99 g) as a white solid. 

5 iH-NMR(DMSO-d 6 ) : 2.62 (3H,s), 3.32 (2H,rn), 4.48 (2H,tJ=5.0Hz), 7.07(2H,d,J=8.7Hz), 8.06(2H,d,J=8.7Hz), 9.04 
(2H,bs). 

Reference Example 7 

10 2-(Methylamino)ethyl 3-chlorobenzoate hydrochloride 

[0357] To a mixture of tert-butyl 2- hydroxy ethyl (methyl) carbamate (1 .75 g) obtained in Reference Example 1 and 
ethyl acetate (10 mL) were added 3-chlorobenzoyl chloride (1.92 g) and pyridine (0.97 mL). After stirring at room 
temperature for 1 hr., the mixture was stirred at 60°C for 6 hrs. Ethyl acetate (80 mL) was added to the reaction mixture, 

15 and the mixture was washed with water (20 mL), a saturated aqueous sodium hydrogen carbonate solution (20 mL) 
and water (20 mL), and dried over anhydrous magnesium sulfate. After concentration under reduced pressure, a 4N 
hydrogen chloride - ethyl acetate solution (1 0 mL) was added to the residue. After stirring at room temperature for 22 
hrs., diethyl ether (15 mL) was added, and the precipitated solid was collected by filtration. The solid was washed twice 
with ethyl acetate (15 mL) and dried under reduced pressure at 60°C to give the title compound (2.01 g) as a white solid. 

20 lH-NMR(DMSO-d 6 ) : 2.63(3H,s), 3.32 (2H,m), 4.53 (2H f t,J=4.9Hz), 7.60 (1 H t t t J=8.0Hz), 7.78 (1 H,d,J=8.0Hz), 8.05 
(1H,d,J=8.0Hz), 8.15 (1H,s), 9.07 (2H,bs). 

Reference Example 8 

25 2-(Methylamino)ethyl 3,4-difiuorobenzoate hydrochloride 

[0358] To a mixture of tert-butyl 2-hydroxyethyl(m ethyl )carbam ate (1.75 g) obtained in Reference Example 1 and 
ethyl acetate (10 mL) were added 3,4-difluorobenzoyl chloride (1.77 g) and pyridine (0.97 mL). After stirring at room 
temperature for 3 days, ethyl acetate (80 mL) was added to the reaction mixture. The mixture was washed with water 

so (20 mL), a saturated aqueous sodium hydrogen carbonate solution (20 mL) and water (20 mL), and dried over anhy- 
drous magnesium sulfate. After concentration under reduced pressure, a 4N hydrogen chloride - ethyl acetate solution 
(10 mL) was added to the residue. After stirring at room temperature for 4 hrs, the mixture was concentrated under 
reduced pressure. The residue was washed with ethyl acetate (15 mL), and dried under reduced pressure at 60°C to 
give the title compound (2.05 g) as a white solid. 

35 1H-NMR (DMSO-d 6 ) : 2.62 (3H,s), 3.32 (2H,m), 4.53 (2H,t,J=5.0Hz), 7.64 (1 H : m), 8.00 (1 H,m), 8.25 (1 H,m), 9.25 (2H, 
bs). 

Reference Example 9 

40 2-(Methylamino)ethyl 4~trifluoromethoxybenzoate hydrochloride 

[0359] To a mixture of tert-butyl 2-hydroxyethyi(methyl)carbamate (1.30 g) obtained in Reference Example 1 and 
ethyl acetate (1 0 mL) were added 44rifluoromethoxybenzoyl chloride (1 .83 g) and pyridine (0.72 mL). The mixture was 
stirred at 60°C for 25 hrs. Ethyl acetate (60 mL) was added to the reaction mixture, and the mixture was washed with 

45 water (30 mL), a saturated aqueous sodium hydrogen carbonate solution {20 mL) and water (20 mL), and dried over 
anhydrous magnesium sulfate. After concentration under reduced pressure, a 4N hydrogen chloride - ethyl acetate 
solution (1 0 mL) was added to the residue. After stirring at room temperature for 1 4.5 hrs., the mixture was concentrated 
under reduced pressure. The residue was washed twice with ethyl acetate (1 5 mL), and dried under reduced pressure 
at 60°C to give the title compound (1 .83 g) as a white solid. 

so lH-NMR(DMSO-d 6 ) : 2.63 (3H,s), 3.31 (2H,m), 4.54 (2H,tJ=4.9Hz), 7.55(2H,d,J=8.5Hz), 8.24(2H,d,J=8.5Hz), 9.02 
(2H,bs). 

Reference Example 1 0 

55 2-(Methylamino)ethyI 4-fluorobenzoate hydrochloride 

[0360] To a mixture of tert-butyl 2-hydroxyethyl(methyl)carbamate (1.75 g) obtained in Reference Example 1 and 
ethyl acetate (1 0 mL) were added 4-fluorobenzoyl chloride (1 .74 g) and pyridine (0.97 mL). The mixture was stirred at 
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room temperature for 6.5 hrs. Ethyl acetate (80 mL) was added to the reaction mixture, and the mixture was washed 
with water (30 mL), a saturated aqueous sodium hydrogen carbonate solution (30 mL), water (30 mL) and saturated 
brine (30 mL), and dried over anhydrous magnesium sulfate. After concentration under reduced pressure, a 4N hy- 
drogen 1 chloride - ethyl acetate solution (10 mL) was added to the residue. After stirring at room temperature for 1 hr., 
5 the precipitated solid was collected by filtration. The solid was washed twice with ethyl acetate (15 mL) and dried under 
reduced pressure al 60°C to give the title compound (1 .89 g) as a white solid. 

1 H-NMR (DMSO-d 6 ) : 2.62 (3H,s), 3.32 (2H, m), 4.52 (2H,t,J=4.9Hz), 7.34-7.44 (2H,m), 8.1 6-8.24 (2H,m), 9. 1 8 (2H,bs). 
Reference Example 11 

10 

2-(Methylamino)ethyl 3,4,5-trimethoxybenzoate hydrochloride 

[0361] To a mixture of tert-butyl 2-hydroxyethyl(methyl)carbamate (1.75 g) obtained in Reference Example 1 and 
ethyl acetate (10 mL) were added 3,4,5-trimethoxybenzoyl chloride (2.54 g) and pyridine (0.97 mL). After stirring at 

15 60°C for 14 hrs., 3,4,5-trimethoxybenzoyl chloride (1 .30 g), pyridine (0.97 mL) and ethyl acetate (10 mL) were added, 
and the mixture was stirred at 60°C for 24 hrs. The reaction mixture was filtered and ethyl acetate (50 mL) and water 
(30 mL) were added to the filtrate. After partitioning, ethyl acetate layer was washed with 1 N hydrochloric acid (30 mL), 
water (30 mL), an aqueous copper (II) sulfate solution (30 mL), water (30 mL) and saturated brine (30 mL), and dried 
over anhydrous magnesium sulfate. After concentration under reduced pressure, the residue was purified by silica gel 

20 column chromatography (eluted with ethyl acetate: hexane=1 :1). A 4N hydrogen chloride - ethyl acetate solution (10 
mL) was added to the purified product. After stirring at room temperature for 4 hrs, the mixture was concentrated under 
reduced pressure. Toluene (1 OmL) was added, and the mixture was concentrated under reduced pressure. The residue 
was suspended in ethyl acetate, and the solid was collected by filtration. After washing with ethyl acetate (1 5 mL), the 
solid was dried under reduced pressure to give the title compound (1 .79 g) as a white solid. 

25 iH-NMR(DMSO-d 6 ) : 2.61 (3H,s), 3.2B-3.35 (2H,m), 3.74 (3H,s), 3.87 (6H,s), 4.48-4.54 (2H,m), 7.40(2H,s), 9.43(2H, 
br). 

Reference Example 12 

30 2-(Methylamino)ethyl 2-pyridinecarboxylate dihydrochloride 

[0362] To a solution (1 00 mL) of tert-butyl 2-hydroxyethyl(methyl)carbamate (1 .75 g) obtained in Reference Example 
1, 2-pyridinecarbonyl chloride hydrochloride (2.67 g), pyridine (1.21 mL) and 4-dimethylaminopyridine (0.122 g) in 
tetrahydrofuran was dropwise added triethylamine (2.09 mL) under ice-cooling, and the mixture was stirred at room 

35 temperature for 6 hrs. Water (200 mL) was added to the reaction mixture and the mixture was extracted with ethyl 
acetate (150 mL). The organic layer was washed successively with a 5% aqueous copper (II) sulfate solution (100 
mL), water (1 00 mL) and saturated brine (1 00 mL), dried over anhydrous sodium sulfate and evaporated under reduced 
pressure. The residue was dissolved in ethyl acetate (50 mL) and ethanol (1 00 mL), and a 4N hydrogen chloride - ethyl 
acetate solution (15 mL) was added. The mixture was stirred at room temperature for 1 hr. The precipitated solid was 

40 collected by filtration, washed twice with ethyl acetate (1 00 mL), and dried under reduced pressure at 60°C to give the 
title compound (1 .08 g) as a white solid. 

lH-NMR(DMSO-d 6 ) : 2. 62 (3H,t,J=5.4Hz), 3.35 (2H,m), 4.63 (2H,t f J=5.0Hz), 5.26 (1 H,bs), 7.77-7.84 (1 H,m), 8.14-8.1 8 
(1H,m), 8.36-8.40 (1H,m), 8.70-8.90 (1H,m), 9.48 (2H,br). 

45 Reference Example 13 

2~(Methylamino)ethyl methoxy acetate 

[0363] To a mixture of tert-butyl 2-hydroxyethyl(methyl)carbamate (1.75 g) obtained in Reference Example 1 and 
50 ethyl acetate (10 mL) were added methoxyacetyl chloride (1 .20 g) and pyridine (0.97 mL). After stirring at room tem- 
perature for 3 hrs., ethyl acetate (70 mL) was added to the reaction mixture. The mixture was washed with water (20 
mL), a saturated aqueous sodium hydrogen carbonate solution (20 mL) and water (20 mL), and dried over anhydrous 
magnesium sulfate. After concentration under reduced pressure, the residue was dissolved in ethyl acetate (5 mL), 
and a 4N hydrogen chloride - ethyl acetate solution (10 mL) was added. After stirring at room temperature. for 1 hr., 
55 the mixture was concentrated under reduced pressure. Water (60 mL) and diethyl ether (30 mL) were added to the 
residue. After stirring, the aqueous layer was separated and taken. The aqueous layer was basified with sodium hy- 
drogen carbonate and extracted twice with ethyl acetate (40 mL), The ethyl acetate layer was dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to give the title compound (1 .00 g) as a colorless oil. 
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1 H-NMR (CDCI 3 ) : 2.40 (1 H, bs), 3.06 (3H,s), 3.44 (3H,s), 3.57(2H,tJ=5.1 Hz), 3.75-3.82 (2H,m), 4.13(2H,s). 

Reference Example 14 

s Ethyl 2-(methylamino)ethyi carbonate hydrochloride 

[0364] To a mixture of Lert-butyl 2-hydroxyethyl(methyi)carbamate (1.75 g) obtained in Reference Example 1 and 
ethyl acetate (20 mL) were added pyridine (0.97 mL) and 4-dimethylaminopyridine (catalytic amount), and ethyl chlo- 
rocarbonate (1 .25 mL) was dropwise added. The mixture was stirred overnight at room temperature and ethyl acetate 

10 (50 mL) was added. The mixture was washed with water (50 mL), a 5% aqueous citric acid solution (50 mL) and 
saturated brine (50 mL), and dried over anhydrous magnesium sulfate. After concentration under reduced pressure, 
a 4N hydrogen chloride - ethyl acetate solution (10 mL) was added to the residue. After stirring at room temperature 
for 2 hrs., diethyl ether (10 mL) was added, and the precipitated solid was collected by filtration. The solid was dried 
under reduced pressure to give the title compound (1 .66 g) as a white solid. 

15 lH-NMR(DMSO-d 6 ) : 1 .23(3H,t,J=7.1Hz), 2.54 (3H,s), 3.16-3.22(2H,m), 4.15(2H,q ( J=7.1Hz), 4.32-4.37(2H,m), 9.25 
(2H,br). 

Reference Example 15 

20 isopropyl 2-(methyiamino)ethyl carbonate hydrochloride 

[0365] To a mixture of tert-butyl 2-hydroxyethyl(methyI)carbamate (3.50 g) obtained in Reference Example 1 and 
ethyl acetate (20 mL) were added isopropyl chlorocarbonate (1 .35 g) and pyridine (1 .94 mL) under ice-cooling. After 
stirring under ice-cooling for 3.5 hrs., isopropyl chlorocarbonate (1 .84 g) was added, and the mixture was stirred at 

25 room temperature for 2.5 hrs. Ethyl acetate (1 20 mL) was added to the reaction mixture, and the mixture was washed 
with water (50 mL) and saturated brine (50 mL), and dried over anhydrous magnesium sulfate. After concentration 
under reduced pressure, a 4N hydrogen chloride - ethyl acetate solution (1 0 mL) was added to the residue. After stirring 
at room temperature for 2 hrs. , the precipitated solid was collected by filtration. The solid was washed with ethyl acetate 
(15 mL), and dried under reduced pressure at 60°C to give the title compound (1 .38 g) as a white solid. 

30 iH-NMR(DMSO-d 6 ) : 1.25 (6H,d,J=6.2Hz), 2.56 (3H : s), 3.20 (2H,t,J=5.1 Hz), 4.32 (2H,t,J=5.1 Hz), 4.80 (1H,m), 8.95 
(2H,bs). 

Reference Example 16 

35 Benzyl 2-(methylamino)ethyl carbonate hydrochloride 

[0366] To a mixture of tert-butyl 2-hydroxyethyl(methyl)carbamate (1.75 g) obtained in Reference Example 1 and 
ethyl acetate (20 mL) were added pyridine (0.97 mL) and 4-dimethylaminopyridine (catalytic amount), and benzyl 
chlorocarbonate (1.57 mL) was dropwise added. After stirring at room temperature for 2 hrs., pyridine (0.65 mL) and 

40 benzyl chlorocarbonate (1 .28 mL) were added. After stirring at room temperature for 5 days, pyridine (0.81 mL) was 
added under ice-cooling and a solution (5 mL) of benzyl chlorocarbonate (1.43 mL) in ethyl acetate was dropwise 
added slowly. After stirring at room temperature for 2 hrs., ethyl acetate (50 mL) was added to the mixture. The mixture 
was washed with water (50 mL), a 5% aqueous citric acid solution (50 mL) and saturated brine (50 mL), and dried over 
anhydrous magnesium sulfate. After concentration under reduced pressure, a 4N hydrogen chloride - ethyl acetate 

45 solution (10 mL) was added to the residue. After stirring at room temperature for 2 hrs., diethyl ether (10 mL) was 
added, and the precipitated solid was collected by filtration. The solid was dried under reduced pressure to give the 
title compound (1 .99 g) as a white solid. 

1 H-NMR(DMSO~d 6 ) : 2.55 (3H,s), 3.21 (2H t t,J=5.1Hz), 4.37 (2H,t,J=5.1Hz), 5.18 (2H,s), 7.30-7.50 (5H,m), 9.07 (2H, 
br). 

50 

Reference Example 17 

2-(MethyIamino)ethyl tetrahydropyran~4-yl carbonate hydrochloride 

55 [0367] To a solution (40 mL) of bis(trichloromethyl)carbonate (2.97 g) in tetrahydrofuran was dropwise added a so- 
lution (10 mL) of pyridine (2.43 mL) in tetrahydrofuran under ice-cooling. After stirring under ice-cooling for 10 min., a 
solution (20 mL) of tetrahydropyran-4-ol (1 .91 g) in tetrahydrofuran was dropwise added slowly. After stirring at room 
temperature for 2 hrs., the mixture was concentrated under reduced pressure, and ethyl acetate (50 mL) and water 
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(50 ml_) were added to the residue. The ethyl acetate layer was separated and taken, washed with 0.2N hydrochloric 
acid (20 rnL) and saturated brine (50 mL), and dried over anhydrous magnesium sulfate. Concentration under reduced 
pressure gave tetrahydropyran-4-yi chlorocarbonate (1.53 g). To a mixture of tert-butyl 2-hydroxyethyi(methyl)car- 
bamate (1.40 g) obtained in Reference Example 1 and tetrahydrofuran (20 mL) was added pyridine (0.78 mL), and a 

5 solution (10 mL) of tetrahydropyran-4-yl chlorocarbonate (1.53 g) obtained above in tetrahydrofuran was dropwise 
added, and Ihe mixture was stirred overnight at room temperature. After concentration of the reaction mixture under 
reduced pressure, water (50 mL) was added, and the mixture was extracted with ethyl acetate (50 mL). The extract 
was washed with a 5% aqueous citric acid solution (50 mL) and saturated brine (50 mL), and dried over anhydrous 
magnesium sulfate. After concentration under/educed pressure, the residue was purified by silica gel column chro- 

10 matography (eluted with ethyl acetate: hexane=4:1 , then 3:2). The obtained colorless oil (2.03 g) was dissolved in 
diethyl ether (2 mL), and a 4N hydrogen chloride - ethyl acetate solution (5 mL) was added. After stirring at room 
temperature for 30 min., diethyl ether (10 mL) was added and the mixture was stirred overnight. The precipitated solid 
was collected by filtration and dried under reduced pressure to give the title compound (1 .20 g) as a white solid. 
1 H-NMR (DMSO-d 6 ) : 1 .50-1.65 (2H,m), 1 .87-1.98 (2H,m), 2.54 (3H,s), 3.20(2H,m), 3.40-3.50 (2H,m), 3.74-3.83 (2H, 

15 m), 4.36 (2H,t,J=5.1Hz), 4.72-4.83 (1H,m), 9.32(2H,br). 

Reference Example 18 

2-Methoxyethyl 2-(methylamino)ethyl carbonate hydrochloride 

20 

[0368] To a mixture of tert-butyi 2-hydroxyethyl(methyl)carbamate (1.75 g) obtained in Reference Example 1 and 
ethyl acetate (20 mL) was added pyridine (1 .62 mL) and a solution (5 mL) of 2-methoxyethyl chlorocarbonate (2.77 g) 
in ethyl acetate was dropwise added slowly, and the mixture was stirred overnight at room temperature. After concen- 
tration of the reaction mixture under reduced pressure, water (50 mL) was added, and the mixture was extracted with 

25 ethyl acetate (50 mL). The extract was washed with 5% aqueous citric acid solution (50 mL) and saturated brine (50 
mL), and dried over anhydrous magnesium sulfate. After concentration under reduced pressure, the residue was dis- 
solved in diethyl ether (2 mL), and a 4N hydrogen chloride - ethyl acetate solution (5 mL) was added. After stirring at 
room temperature for 30 min,, diethyl ether (1 0 mL) was added, and the mixture was stirred overnight. The precipitated 
solid was collected by filtration, and dried under reduced pressure to give the title compound (1 .56 g) as a white solid. 

30 iH-NMR(DMSO-d 6 ) : 2.54 (3H,s), 3.1 9 (2H,m), 3.26 (3H,s), 3.52-3.57(2H,m), 4.20-4.25 (2H,m), 4.33-4.39(2H,m), 9.26 
(2H,br). 

Reference Example 19 

35 terl-Butyl ethyl(2-hydroxyethyl)carbamate 

[0369] To a mixture of 2-(ethylamino)ethanoi (8.91 g) and ethyl acetate (1 00 mL) was added di-tert-butyl dicarbonate 
(21 .8 g) under ice-cooling. After stirring at room temperature for 3 days, the mixture was washed with saturated brine 
(100 mL), and dried over anhydrous magnesium sulfate. Concentration under reduced pressure gave the title com- 
40 pound (19.0 g) as a colorless oil. 

1H-NMR(CDCI 3 ) : 1 .11(3H,t,J=7.0Hz) t 1.47(9H,s), 3.27(2H,q,J=7.0Hz), 3.37(2H,t,J-5.2Hz), 3.73(2H,q,J=5.2Hz). 

Reference Example 20 

45 2-(Ethylamino)ethyl acetate hydrochloride 

[0370] To a mixture of tert-butyl ethyl(2-hydroxyethyl)carbamate (1.89 g) obtained in Reference Example 19 and 
ethyl acetate (20 mL) were added acetic anhydride (1 .04 mL), pyridine (0.89 mL) and 4-dimethylaminopyridine (0.061 
g). After stirring at room temperature for 3 hrs., ethyl acetate (50 mL) was added, and the mixture was washed with 

so water (50 mL), a 5% aqueous citric acid solution (50 mL) and saturated brine (50 mL). After drying over anhydrous 
magnesium sulfate, the mixture was concentrated under reduced pressure. A 4N hydrogen chloride - ethyl acetate 
solution (1 0 mL) was added to the residue, and the mixture was stirred at room temperature for 1 hr. Ethyl acetate (1 0 
mL) and diethyl ether (20 mL) were added, and the precipitated solid was collected by filtration. The solid was dried 
under reduced pressure to give the title compound (1 .54 g) as a white solid. 

55 iH-NMR(DMSO-d 6 ) : 1.22 (3H,t,J=7.3Hz), 2.07 (3H,s), 2.95(2H,q,J=7.3Hz), 3.15(2H,t,J=5.3Hz), 4.24-4.30(2H,m), 
9.17(2H,br). 
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